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PRODUCTION OF ALUMINUM CASTINGS 


Manipulation of this wonderful white metal in the foundry --- 


Practice of the largest maker of aluminum castings in the world 


ings, notwithstanding the low sorb gases when slightly overheated results thickness of the casting to be made 
melting point of the metal, is inblowholes,which can beonly overcome is liable to cause the metal to draw, 
beset with many difficulties not en- by pouring the metal as cold as possible. and chills are used freely in molds 
countered in gray iron or steel 


| ie production of aluminum cast- metal. The tendency of aluminum to ab- The slightest variation in the meta] 


and cores to insure the rapid set- 
ting of the heavier parts. Great 
care must also be exercised in lo- 


foundry practice. The same gen- 
ral method is followed as in mak- 
ing brass castings, but the proper- 
ties of the metal are unlike any of 

bronzes. The high shrinkage, 
weraging 13/16 of an inch per 
foot for pure aluminum, and about 
5/32 of an inch for the alloys most 
generally used, results in cracks and 
lepressions unless great care is ex- 
rcised in the preparation of the 

lds and the pouring of the 


cating the gates, which should be 
large, and they should not be 
placed at points where there is 
any danger of drawing away from 
the castings. To provide for the 









excessive shrinkage, risers are used 
extensively, and it is not uncom- 
mon to place three or four on a 
casting weighing not over 50 


pounds. The growth of the automo- 
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Fic. 1—SHAKING Out A- Motor Car 
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Fic. 4—ALUMINUM MELTING FuRNACES WITHOUT JACKETS IN Fic. 5—A Battery of ALUMINUM MELTING FURNACES IN TH 
THE Detroit PLANT CLEVELAND PLANT 


bile industry in this country has fos- have not limited its use, nor retarded dries are especially equipped for alum 
tered this branch of the foundry the constantly growing demand. inum work and the practice ranks 
trade, and it can be safely stated that favorably with that of other shops 


Large Consumption of Aluminum. : Pigg 
making a specialty of this line. 


the bulk of aluminum consumed for 
« casting purposes is used in the The Allyne Brass Foundry Co.. op E 

struction of motor cars. Che <- erating plants at Cleveland, Buffalo Aluminum Alloys. 

treme lightness of the metal and high and Detroit, is probably the largest One of the first problems that 
tensile strength makes it desirable for consumer of aluminum in the world, to be solved by the -Allyne company 
crank and engine cases, while entire having melted about 2,000,000 pounds in endeavoring to make sound cast 
car bodies are being cast, and at a in 1907. Approximately 90 per cent ings for the automobile trade 
cost considerably below that of wood. of this product was made for the au- volved a suitable alloy that wou 
It is an exceptionally large body that tomobile trade, and to fill one order successfully withstand the severe v1 
weighs more than 75 or 80 pounds 500,000 pounds was required. This bration of motor car service. On 
and the metal thickness specified concern likewise engages in the man- of the first alloys tried contained tw 


ranges from % to 5/32 of an inch. ufacture of brass castings, the output parts, by weight, of aluminum to o1 
of 


Some automobile makers, however, aluminum and bronze being about of zinc. This failed rapidly in set 
object to the use of aluminum for equally divided. When operating at vice although it showed a tensile 
car bodies owing to the fact that it full capacity, 250 men are employed strength of 35,000 pounds per square 
is easily dented and does not hold in the Cleveland plant, 300 in Detroit, inch of section, and specific gravity 
screws well, but these disadvantages and 250 in Buffalo. T three foun- 1, a little more than one-third 
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Fic. 8—Pit MELTING FURNACE, CLEVELAND PLANT 


the weight of a bronze casting from 
the same Another 
tried, and which is still used to 
extent by aluminum 
tains aluminum 83, 15; cop- 
per 2. This has a_ tensile 
strength of about 23,000 pounds, but 
the presence of zinc has made it ob- 
jectionable for automobile use, as it 
is claimed that this ingredient results 
in crystallization, and the casting fre- 


pattern. alloy 
some 
foundries, con- 
zinc and 


alloy 


result of the 


being in 


quently fractures as a 
vibration, after 


short time. 


use only a 


The alloy that is now being used 
by 
92 


exclusively this contains 


concern 
aluminum copper 8, (approximate- 
ly) and a small percentage of nickel. 
strength is 21,000 
pounds per square inch, specific grav- 


2.85, 


Its tensile about 


ity and its melting point is 








Fic. 9—Brass 


1,156 
is approximately 
foot. 


The 


5/32 of 


degrees Fahr. shrinkage 


an inch per 


Melting Methods. 


[he appearance of blow holes under- 
neath the surface of the castings resulted 


in the investigation of melting meth- 


ods, and furnaces with cast iron pots 


exclusively 


The pit furnace for 


are now used almost by 


the three plants. 


aluminum work was not discarded on 
1 


account of inefficiency, but the oil 


and furnaces melt at a greatly 


gas 


id 
no crucible 


reduced cost and 
As both 
dro-carbon gases 
to be 


a furnace was 


quired. nitrogen 


are especially 


absorbed by molten aluminum, 


designed which would 


carry off all of the products of com- 


bustion and effectively prevent them 





MELTING FuRNACES, BUFFALO PLANT 


from coming in with 


bath. 


contact 
molten 


Furnaces, 


three fur- 
naces in the Cleveland plant, and a 


In Fig. 5 are shown 
jackets installed in 
the Detroit foundry is shown in Fig. 


iron 


battery without 
4. The pots are made of gray 
flanged at the 
the 


top where they rest 
body. Outlets for 
the products of combustion are pro- 
vided by tube 
into the body 
top, as 


on furnace 
nipples tapped 

close to the 
shown in Fig. 4, taking elbows 


steel 
furnace 


Vent pipes lead- 
ing outside of the building are con- 


pointing downward. 
nected with the outer shell, as shown 
off the 
covered 


which 
the pot is 


in Fig. 5, 
The top of 
horizontal fire brick lid, closely fitted 


carry gases. 


by a 
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Fic. 


11—A View 


OF THE DETROIT 
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Fic. 12—A Corner OF THE FLoor Moitpinc DEPARTMENT, Bur- 


Fic. 13—Pourinc AN ALUMINUM CASTING IN THE BUFFALO 
FALO PLANT. 


FouNDRY 


to protect the metal from the air and 


is required some of the metal is chain and block which engages the 
he fur- melted in the crucibles, but this prac- tongs. The method of seasoning cru- 
naces are fired by both natural and tice is not generally followed. The cibles is also shown. When new pots 
illuminating gas, mixed crucibles that are -to be used for are received they are placed on the 
aluminum are given an initial heat of upper shelf until they have _ been 
bronze, as the white metal has a thoroughly dried, and being stored 
ing a capacity of about 250 pounds. tendency to soften the new pot. Cru- directly over the furnaces are always 
cibles used for aluminum exclusively at a moderate temperature and _ in 
are usually assured a long life, owing condition for use. The brass melt- 


other oxidizing influences. 


a pressure of one pound. 


is melted continuously, each pot hav- 


Owing to the high temperature to 
which the pots are subjected they 
must be replaced about every two 


weeks, and the 


gray iron 


casting 


in a break-out 


Crucible Furnaces. 

A section 
melting furnaces 
clusively for 
plant, is shown 


exceptionally la 


of 


brass 


slightest defect 





the 


results 


pit 


ex- 


Cleveland 
When an 


aluminum 


to the low temperature to which they 
are subjected, and frequently records 
of 100 heats have been made. 


Pot Lifting Device. 


The pot lifting device shown in 
Fig. 8 has proven very Satisfactory, 
hree being used for the entire bat- 
tery of furnaces. They operate on 


~ 
L 


i 
an overhead I-beam and the head of 
the lifter is a quadrant fitted with a 


ing furnaces in the Buffalo plant are 
shown in Fig. 9. 


Casting Aluminum. 


Aluminum is poured into molds 
from crucibles which have been pre- 
viously preheated to about the tem- 
perature of the metal, which is tap- 
ped out of the pots with a cast iron 
ladle as shown in Figs. 4 and 5. The 
metal is well stirred and the dross 
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CLEANING DEPARTMENT, DETROIT PLANT 


Fic. 15—Core Ovens, BuFFALO PLANT 
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Fic. 16—SANp-BLASTING ALUMINUM CASTINGS AT THE CLEVE- 


LAND PLANT 


scraped off with a long-handled steel 
scraper, and a handful of coarsely 
powdered sal-ammoniac is thrown into 
the crucible to purify the metal. As 
the temperature of the metal from 
its appearance is somewhat deceiving, 
a bar of aluminum is stirred in the 
crucible and melted just before cast- 
ing. The with which the 
bar melts is the best indication of the 
proper casting temperature. 

The method of pouring a mold is 
shown in Fig. 13. 


rapidity 


The casting is very 
light, yet two crucibles are used, and 
the metal is forced into the molds as 
rapidly as it will flow. 
exceedingly 


For pouring 
fine castings, the metal 
is used at a temperature lower than 
for castings of a greater metal thick- 


ness. Rapid pouring is necessary 


Fic. 18—FRoNT AND REAR VIEWS OF A STEARNS CRANK CASE 


owing to the fact that the metal sets 
very quickly and owing to its 


shrinkage. 


high 


Scrap. 


The percentage of scrap, owing to 


the heavy gates and risers used, is 
very large in proportion to the weight 
of the product, and this is remelted 


with an addition of aluminum. 
The dross is likewise remelted and cast 
into small ingots, but the amount of 


metal 


new 


recovered in this way is very 
small, and the skimmings are subse- 
quently sold to 


aluminum alloys. 


the producers of 
To keep the metal 
dirt as 
and 


as free from the 
sand- 
blasted, and one of these departments 


in the Cleveland 


possible 


gates, sprues, risers are 


plant is shown in 











Fic. 17—Some or THE INTRICATE CorES FoR AUTOMOBILE WorK 


Fig. 16. 
ings are 


Practically all 
cleaned in 


of the 
way, which 
gives them a frosted appearance, and 
in addition 
defects 
could 


cast- 
this 


reveals blow holes and 


other underneath the surface, 


which not otherwise be detect- 
ed until after the castings have been 


machined. 
Use of Chills. 


Chills 
molds 


are used extensively in the 


aluminum 
motor 


for castings. <A 
Stearns car crank case, shown 
in Fig. 18, owing to the great varia- 
the thickness 


tions in metal 


requires 
16 in the drag, seven in the cope, and 
in the cores shown in Fig. 22, which 
this mold, no less than 68 

The 
this 


are set in 


are placed. cope and drag pat- 


terns for casting are shown in 





Fic. 19—Corpe AND DraG PATTERNS OF A STEARNS CRANK CASE 
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Fic. 20—Core or CRANK CASE Mo Lp 


Fig. 19. Some of the chills are 
shown in the cope in Fig. 20, and 
‘also in the drag, Fig. 21. The metal 
is poured from two sprues connect- 
ing with seven horn gates, and one 
large riser is provided. 


Intricate Cores. 


Some of the many intricate cores 
used in automobile work are shown 
in Fig. 17. These indicate that the 
designer of motor car parts has little 
regard for the difficulties of the foun- 
dryman, although it is gratifying to 
note that several of the leading man- 
ufacturers are simplifying their de- 
signs and are reducing intricate core 
work to the minimum. Two core 
ovens in the Buffalo plant, equipped 
with rolling lift doors are 
shown in Fig. 15. The mix- 
tures for aluminum cores are 
similar to those used for brass, 
although it is  mecessary' to 
have them somewhat softer than 
those required for the stronger 
metals. While both the molds 
and cores should be well vented, 
little gas is given off by the 
cores when pouring, which is 
due to the low temperature of 
the metal. Both rosin and lin- 
seed oil are used in the mix- 
tures, while the molding sand 
is somewhat finer than that used 


for brass. 


Repairing Defective Castings. 


Burning-on is frequently re- 
sorted to, owing to the thin sec- 
tion of many of the castings, 


and miss-runs are occasional oc- 





currences in all aluminum found- 
ries. Burning-on is easily ac- 
complished, but great care must 


be taken to prevent burning a still larger 
hole in the casting. The opening is 
backed by a flat surface, and sand is 
molded same. A 
off is made and _ sufficient 


poured to 


about the flow- 
metal is 
raise the 
the casting at this point to almost 
After 
emptied the 


temperature of 


that of the molten aluminum. 
the crucible has_ been 
sprue is permitted to remain on the 
casting until it has cooled, and is 
then sawed off. 


Molding Automobile Bodies. 


Automobile bodies in various stages 
of production are shown in Figs. 1, 
2 and 3. In Fig. 1 the cope has just 
been lifted off, revealing the casting, 
through four 


which was. poured 





Fic. 21—Drac or CRANK CASE MoLp 


sprues, and it can be seen that it is 
generously gated. The three parts 
of a mold for a motor car tonneau 
The cheek rests 
on the horses on the left, the molde: 
is slicking the drag in the fore 
ground, and the cope is shown on th 
right. 


are shown in Fig. 3. 


The recent decline in the cost of 
aluminum has resulted in lower prices 
for castings, the average being about 
40 cents per pound. When aluminum 
was selling at 50 cents the founders 
received 75 and 80 cents for the fin- 
ished product. The casting of alum 
inum has been an inviting field of en- 
deavor for many foundrymen, yet the 
percentage of successes has been com- 

paratively small, owing to the 








Fic. 22—INTRICATE CorES REQUIRED FOR THE CRANK 
Case Motp 


many difficulties encountered, and 
the dissimilarity of the practice 
with that of any other branch 
of the foundry trade. 


At the October meeting of the 
Associated Foundry Foremen of 
Philadelphia and _ vicinity, the 
subject of the education of ap 
prentices was discussed at length 
and the manufacture of semi 
steel castings was also consid 
ered. Officers for the ensuin; 
year were nominated as follows 
President, W. A. Perrine, Abra: 
Cox Stove Co., Philadelphia 
vice president, E. H. McCoy 
Stanley G. Flagg & Co., Phila 
delphia; secretary, D. M. Kit 
tenger, American Bridge Co 
Pencoyd, Pa.; treasurer, C. M 
Benkert, Fairmont Foundry Co 
Philadelphia. 

















LATTER-DAY CUPOLA PRACTICE’ 


Methods of manipulating and operating the 


* melting furnace of the gray iron foundry 


mw N YEARS gone by 
: it was customary to 
consider the cupola 
as a “mysterious 
thing,” quite be- 
yond the control of 
human beings. But 
those times have 
changed, and what 
once was the im- 
possible, has yield- 
ed to the steady 
raps of insistent 
effort. Every year 
has marked an advance in the detail 
of cupola 





operations, until today we 
stand face to face with the — sci- 
entific explanation of the once 
seemingly impossible. Yet, in com- 
parison with achievements other met- 
allurgical furnaces have made, it is 
forced to take second rank, not be- 
cause of lack of effort, but because 
of lack of scientific investigation and 
correlation. how- 


ever, fast being obtained, and before 


Improvement is, 


many years we may hope to see the 
‘upola the glory of first 
place, where it belongs. 


share in 


Condition for Successful Operation. 


Let us consider the practical side 
and ask what are the conditions nec- 
essary to successful operations. There 
ire many kinds of irons that may be 
ybtained from the cupola; some may 
be quite soft, others quite hard, and 
both be desirable. The soft iron may 
be made from a mixture of entirely 
lifferent from the hard 
mixture, and between these two lim- 
its exist all the important irons ob- 
ained from the cupola. With each 
f these different kinds of iron we 


must have temperature, that is, they 


composition 


nust be melted hot enough to pour. 
[To keep a cupola running hot, it 
nust have fuel fed to it, and fed reg- 
ilarly and evenly. Coke, of course, 
s the common fuel, but what a per- 
lexing confronts us. 
Vihat is wanted and what is obtained 


nark the boundaries of a world of 


question now 


*Presented at the October meeting of the 
Detroit Foundrymen’s Association. 


and by itself. Yet with a fairly good 
coke, which should run uniform as to 
composition and cellular structure, a 


good iron should be obtained. 


Dry Coke. 


What should be done, however, is 
to keep the coke dry. It is wrong 
to expect the cupola to work well 
I will try 
to explain why wet fuel is detrimen- 
tal. First, let us assume we wish a 
charge of 600 pounds of 


charge of iron. If, 


and feed wet fuel into it. 


coke per 
as is possible, es- 
pecially in winter where the coke is 
exposed to the w contains 
as high as 33 1/3 per cent moisture, 
for every charge of 600 pounds of 
wet coke weighed, 200 pounds of it is 
water and only 400 pounds is coke 
that is serviceable to 
Of this 


eather, it 


produce heat. 


amount of heat produced, 
some of it is necessary to drive the 
200 pounds of water out of the cu 
pola, so that the amount of 
heat available. to melt iron is still 
lowered by that amount. It naturally 
follows that, if a reduction of one- 
third of the amount of coke required 


actual 


to melt iron at the proper tempera- 
ture was obtained 
There is 
a way by which this evil of wet coke 
may be overcome, which is both sim- 
To do 
this it is only necessary to determine 
the amount of moisture the coke con 


made, the iron 
would be too dull to pour. 


ple and easy to carry out. 


tains and make proper adjustment of 
the scale weight of coke per charge, 
to be added. This determination of 
the moisture content is very easy and 
simple; first, weigh out, say 10 
pounds of the wet coke, put it in a 
hot oven or other warm place to dry. 
The loss in weight, as found by again 
weighing the coke, which of course 
is the dry coke, represents the amount 
of water that was present. It is only 
necessary then, to add extra coke to 
make up for this difference, so that 
when the coke descends in the cupola 
to the melting there will be 
the requisite amount there to do the 
work intended for it. 


zone, 


This method 
has been tried at several plants and 


BY E. E. RIEPEN 


has been found highly satisfactory. 
Of paramount importance is the con- 
dition of the coke as it enters the cu- 
pola to form the bed before lighting 
up. This coke should, by all means, 
be thoroughly dried; in fact so im- 
portant is this item that whatever ex- 
pense is incurred in drying this bed 
coke, is amply 


repaid by the good 


work it does. 
Sulphur. 


Another evil of the fuel is the ever 
present sulphur. The amount of sul- 
phur absorbed by the iron from the 
fuel is not at all constant. It is an 
established fact that all the sulphur 
in the coke does not go into the iron, 
although the amount absorbed by the 
iron may render it unsuitable for the 
work in hand. 
ysis will 


Only a chemical anal- 
amount of 
sulphur a fuel may contain and still 
be safe as a fuel. While a good deal 
might be said as to the suitability of 
various brands of coke, I do not wish 
to dwell on this subject, as each cu- 


determine the 


pola manager must settle that impor- 
fant question with his purchasing de- 
partment. 


The Proper Use of Coke. 


Assuming the coke is of average 
quality, the manner in which it is to 
be used will next claim our atten- 
tion. We add fuel for the heat units 
it gives up on combustion. It is also 
added to support the burden and to 
maintain the proper melting points. 
To do this, a careful watch of the 
melting 
tained. 


conditions must be main- 
It is quite possible to spoit 
an otherwise good heat, by the im- 
proper feeding of the fuel. It should 
always be carefully leveled off after 
each charge is in the cupola, or 
slightly dished. 3y dished, I mean 
it should be drawn toward the outer 
edge or against the lining, leaving a 
slight hollow in the center. By charg- 
ing in this manner, more resistance 
is offered to the blast, which escapes 
more or less freely around this part 
of the furnace. It sometimes hap- 


pens that the coke bed in the melt- 
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ing zone becomes uneven and it is 
at once necessary to rebuild it to the 
proper and uniform height. This can 
most effectively be done by adding a 
hundred coke 


over the weak spots when only half 


few pounds of extra 
of the regular iron charge is in the 
cupola, then finish charging the bal- 
ance of that iron charge and proceed 
The 


one-half 


as usual. extra coke is added 
of the 
in the cupola to its being 
placed and retained in the proper po- 
sition in the cupola. 
depending on 


this extra coke 


when iron charge is 


insure 


In a short time, 
melting, 
to the 
melting zone and will very materially 
rebuild that part of the bed. It is 
very important, for economical 
sons, that the 
even and regular as is 
the result of 
itself throughout the entire plant, and 
is the cause of 
castings 
scrap heap. 


the speed of 


will be down 


rea- 
proceed as 
for 


melting 
possible, 
bad melting manifests 
valuable 
the 


otherwise 


being thrown out on 


Operation of the Cupola. 


To keep the furnace open and free, 
for a long period of time, the dirt 
of the charges must be separated and 
removed from the iron. This is both 
easily and cheaply effected by adding 
a substance the 
that will unite with this foreign mat- 
fluid 


along with charge 


and become so 


ter that it may 
be drawn from the cupola. The sub- 
stance commonly employed is _ lime- 
stone, although other materials can 
be used. This limestone should be 
broken to about the size of eggs. 
There are many different grades of 
limestone and before a _ furnaceman 
can decide, intelligently, what is 


wanted, he should obtain a complete 
analysis of 


desires to 


chemical the particular 
kind he As the dirt, 
which usually finds its way into the 


use. 


cupola, is composed largely of sand 
or silica, and the limestone is added 
to flux this sand, it stands to reason 
that the less sand already in the 
limestone, the better is that stone for 
purifying purposes. Hence the im- 


portance of a chemical analysis, which 


at once shows the working powers 
of the stone. The use of limestone, 
however, is not altogether without 
limit, for too much stone is as bad, 
or worse, than too little The re 
peated large doses of limestone is apt 


to cause the cupola to burn through 
the shell. The 
experience of 


remembers 
this kind He 
100-inch cupola, 


at the melting zone, melt 


writer one 


was 


working on a lined 


to 81 inches 


ing 22 tons of iron per hour for sev- 
eral consecutive hours, when the re- 
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port came up that the cupola had 
gone through the shell. It was nec- 
essary to act quickly and this is what 
was done. About 16 or 18 lining 
brick were placed in the cupola on 
the top of the iron charge, over the 
place where the cupola had eaten its 
way through. These brick 
lowed to descend with the 
other charges. While they were de- 
scending, the hole (which was about 
four inches above the wind box) was 


were al- 
along 


stopped with mud and the outside 
cooled with a stream of water. When 
the brick reached this place they 


lodged in the depression of the lining, 
and were found there the next morning, 
having performed the work intended 
for them. The heat was finished suc- 
after taking the blast off 
for about 10 minutes only, while mud 
was being placed in the hole. This 
is one of the bad effects produced by 
too much limestone. On this day 
we started on a car of stone, 
using it at the old scale weight, with- 
out first having it analyzed, as the 
regular reserve of stone had been ex- 


cessfully, 


new 


hausted through difficulties of rail- 
‘road transportation. As soon as we 
obtained information regarding the 


composition of the new stone, we saw 
the cause of our trouble, for it was a 
much richer stone, in lime, than what 
we had been accustomed to using. 


Action of the Flux. 


As the flux is added to form slag, 
it might be well at this time to trace 
the action of the stone in its descent 
through the cupola. When it reaches 
the first heated portion, a large quan- 
tity of gas is evolved. This is called 
carbon dioxide, or carbonic acid gas. 
The liberation of this gas frequently 
causes the stone to “pop” or explode, 
and is a good indication of how the 
cupola is utilizing the heat. If this 
“popping” the charging 
doors, it shows that the heating zone 
is too high in the cupola, and a great 
deal of 


occurs near 


heat is 


going up the stack 
which should be utilized in melting 
iron. To remedy this condition re- 
duce the blast pressure and charge 
more compactly. After this gas in 
the stone has escaped, lime results. 
This remains as lime until a temper- 
ature approximating 1,800 degrees 
Fahr. is reached, when it combines 
with the sand and dirt—one pound 


of lime uniting with one, two or three 
pounds of sand, according to how the 
cupola is working. It is entirely pos- 
sible to completely change the charac- 
the slag. If the mixture car- 
large percentage of sulphur 
which requires, let us say, 100 pounds 


ter of 


ries a 
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of stone to produce a low sulphu 
iron, the stone effecting the remov: 
of some sulphur, and we drop tl 
amount of stone to 40 or 50 pound 
per charge, or even less, the iro 
will be changed from soft to hard 
even white iron. I refer to a heat 
10 or 12 hours’ duration. For a he 
of but an hour or so, little stone, 
any, will be required, but for a he 
of several hours or even days, speci.! 
precautions must be taken, in order 
to keep the quality of the iron the 
same. 


Heat Efficiency. 


As the cupola is only a means of 
utilizing a given quantity of heat 
from a fuel, its efficiency depends on 
several conditions, 
which is important. 


every one of 
It must be lined 
correctly with the proper lining, must 
be thoroughly dried before being 
used, must conform to certain dimen- 
sions and must be handled carefully. 
The best brick made from silica sand 
should be used for lining, and the 
patching material should be of the 
best. This material or mud _ should 
be mixed dry, for a more intimate 
mixture can be obtained in this way, 
than when it is 


first wet and then 
mixed. Experience has proven that 
less fire clay is mecessary, when 
handled this way, than when mixed 
wet. After mixing, it should be wet 
down and allowed to remain over 


night before using. In this way the 
plasticity of the clay is at its high- 
est. It is not uncommon to go into 
a cupola a short time after patching 
up, and see the patching full of cracks 
where drying has set in. 
an escape of heat from the melting 
zone and should not occur. It is 
very probable that the mud used for 
this patching was mixed or made up 
after first being wetted. 


This allows 


The Lining. 


The form of lining should be reg- 
ular and should not have offsets in its 
contour. It should be kept to as near 
a standard form as is possible; this 
form to be determined by careful ex- 
perimenting with each cupola, as no 
two cupolas work exactly alike. s 
to the dimensions of a 
course the work to be 
considered, but it is better to get 
larger cupola and line it down to 
size wanted, try to 
smaller a greater 
with 
ones. 
should be at least equ 
to the cross sectional area of the win 
box, and the blast pipe of sufficier 


cupola, 
done must 


force 
saving 
thicker 
The combin 


than 
one, for 
heat is obtained wal 
than with 


tuyere 


thin 
area 
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TABLE SHOWING THE AMOUNT OF STEEL IN LADLES AT VARIOUS DEPTHS. 



























































































DIAMETER OF LADLE AT THE BOTTOM IN INCHES. 
Steel 
in ladie 
inches. 20 20% 21 21% 22 22% 23 23% % 244 25 2% 2 2B 2 30 3S 32 33 34 35 36 37 38 9 40 a 42 43 44 4s 
1 8 89 93 98 102 107 112 827 122 127 132 143 184 166 178 190 203 216 230 244 259 278 289 30S 322 9338 «63S 372 390 409 «427 
iw) 2 171 129 188 197 206 215 225 235 245 253 266 287 310 333 357 382 408 434 462 490 SID S49 S80 612 644 678 712 747 ~=«783 20 857 
3 257 270 «283 2? 31 325 339 354 369 385 401 433 467 S02 $38 S7S 614 654 695 738 782 827 873 921 970 1,020 1,071 1.124 1,178 1,233 1,289 
> 4 34S 363° 380 398 417 436 455 475 493 S16 $37 S80 625 672 720 770 822 875 931 988 1.046 1,106 1,168 1,232 1,297 1,364 1,432 1,503 1.575 1,648 1,724 
> 5 434 456 «4478 «SOL S24 $48 $72 S97 622 648 674 729 785 843 904+ 967 1,032 1.099 1,168 1,239. 1,312 1,388 1,465 1,545 1,626 1,710 1,796 1,884 1,974 2,066 2,161 
6 $24 $50 $77 604 632 661 690 720 750 781 813 878 946 1,016 1,090 1,165 1,243 1,324 1,407 1,492 1,580 1,671 1,764 1,860 1,958 2,059 2,362 2.268 2,376 2,487 2,600 
7 615 646 677 709 742 775 809 844 $80 916 953 1,030 1,109 1,191 1,277 1,355 1,456 1,550 1,647 1,747 1,850 1,956 2,065 2,177 2,291 2,409 2,530 2,563 2,780 2.909 3,042 
y 2) 8 708 743 778 815 852 891 930 970 1,011 1,052 1095 1,182 1,273 1,368 1.465 1,566 1,671 1,778 1.890 2,004 2,122 2,243 2,368 2496 2,627 2,762 2,900 3,041 3,186 3,334 3,486 
be 9 801 840 881 922 964 1,008 1,052 1,097 1,143 1,190 1,238 1,336 1,439 1,545 1,655 1,769 1,887 2,008 2,134 2,263 2,396 2,532 2,673 2,817 2,965 3,117 3,272 3,432 3,595 3,762. 3,222 
= 10 895 939 984 1,030 1,077 1,126 1,175 1,225 1,276 1,329 1.382 1,492 1,606 1,725 1,847 1,974 2,105 2,240 2,380 2,523 2,671 2,823 2.980 3,140 3,305 3,474 3,647 3,824 4,006 4,193 4,381 
3 11 991 1,039 1,089 1,140 1,192 1,245 1,299 1,354 1,411 1,469 1,$28 1,649 1,775 1,906 2,040 2,180 2,325 2,474 2,628 2,786 2,949 3,116 3,288 3.465 3,647 3833 4,024 4,219 4.419 4,623 4,833 
. 12. 1,088 1,141 1,195 1,250 1,307 1,365 1.425 1,485 1,547 1,610 1,675 1,807 1,945 2,088 2,235 2.388 2,546 2,709 2,877 3,050 3,228 3,411 3,599 3.792 3,991 4,194 4,403 4,616 4,834 5,058 $,287 
13 1,185 1,243 1,302 1,362 1,424 1,487 1,552 1,617 1,685 1,753 1,823 1,967 2,116 2,271 2,432 2.598 2,769 2,946 3,128 3,316 3,509 3,708 3,912 4,122 4,337 4,558 4,784 S.O1S 5,252 5,495 5,743 
= 14 1,284 1,346 1.410 1,475 1,542 1,610 1,680 1,751 1,823 1.897 1,973 2,128 2,290 2,457 2,630 2,809 2,994 3.185 3,381 3,584 3,792 4,007 4,227 4,453 4.685 4,923 5,167 5.417 $672 5.934 6,201 
z 15 1,384 1,451 1,519 1,590 1,661 1,734 1,809 1,885 1,963 2,043 2,124 2,291 2,464 2,644 2,830 3,022 3,220 3,425 3,636 3,854 4,077 4,308 4,544 4,787 $,036 5,291 5.553 5,822 6,095 6.376 6,663 
? 16 1,485 1,5$7 1,630 1,705 1,782 1,860 1,940 2,021 2,105 2,190°2,277 2,45$ 2,460 2,832 3,031 3,236 3,448 3.667 3.8 4,125 4,365 4,610 4,863 $.122 5,388 661 ase $222 6.520 6819 7,126 
17 1,587 1,664 1,742 1,822 1,903 1,987 2,072 2,159 2,248 2,338 2,430 2,620 2,818 3,0 34 3,452 O11 4, 4,399 4 , 331 6.635 6,947 7,266 7,592 
w 18 =: 1,691 1,772 1,855 1,939 2,026 2,118 2,205 2,297 2,392 2,487 2,586 2,788 2,997 3,214 3,67 4, 4.674 5,81 6,407 6,723 7,046 7,377 7,715 8,060 
a 19 1,795 1,881 1,969 2,058 2,180 2,244 2,339 2,437 2,537 2.639 2,742 2,956 3,177 3,407 3.8 4, 4,952 . 6,784 7,117 7,489 7,808 8166 8,531 
. 20 «1,901 1,991 2,084 2,179 2,276 2,37$ 2,476 2,579 2,684 2,791 2,901 3,126 3,360 3,602 41 4, 5,231 . 7.163 7,514 7,874 8,243 8,620 9,005 
4 21 = 2,008 2,103 2,201 2,300 2,402 2,506 2,613 2,721 3,297 3,543 3,798 4, . 7,544 7,913 8.292 8,679 9,076 9.481 
22 2,116 2,216 2,318 2,423 2,530 2,639 2,751 2,865 3,470 3,728 3,996 4. ; 7,927 8,318 8712 9,118 9,534 9,859 
2] 23° 2,225 2,330 2,437 2,547 2,659 2,774 2,891 3,011 3,644 3,915 4, Y 8,312 8,719 9,134 9,559 9,995 10,440 
= 24 2,335 2448 2,557 2,672 2,790 2,910 3,032 3,157 3,820 4,103 5, 5, 8,700 9,124 9,559 10,003 10,458 10,922 
25 2,447 2,561 2,679 2,799 2,922 3,047 3,175 3,305 3,997 4,293 5 § 5. 9,090 9,532 9,985 10,450 10,923 11,409 
i rj 26 + 2,801 2,927 3,054 3,185 3,318 3,455 4176 4,484 4,803 5,133 $,473 $825 6.187 6,561 6,945 7,341 7,747 8,164 8,593 9,032 9,482 9,943 10,415 10,898 11,392 11,897 
° 27 aimee - 3,189 3,324 3,464 3,605 4,357 4,677 $,009 5,352 5,706 6,072 6,449 6,838 7,238 7,649 8,071 8,506 8,951 9,408 9,876 10,356 10,847 11,349 11,862 12,388 
. = 28 aphee ‘eis 4,538 4,871 $,216 5,572 $,941 6,321 6,713 7.117 7,532 7,959 8,398 8,849 9,312 9,786 10,273 10,771 11,280 11,802 12,335 12,880 
- . 29 Fy ‘ 4,721 $,067 $,425 $,795 6,177 6,752 6,978 7,397 7,828 8,271 8,728 9,195 9,675 10,167 10,671 11,188 11,717 12 258 12.511 13.376 
Z 30 . Oe Sesok” ccecdt al 4,906 $,265 $,636 6,019 6,415 6,824 7,246 7,680 8,127 8,586 9,058 9,542 10,040 10,550 11,072 11,608 12,155 12,716 13,289 13,874 
=] 
, bs) 3 $,093 5,464 $,848 6,245 6,655 7.079 7,515 7.964 8427 8,903 9,391 9,893 10,407 10,935 11,476 12,030 12.596 13,176 12770 14,375 
. < 32 case 5.664 6,062 6,473 5 9,221 9,726 1C,24$ 10,776 11,323 11,881 12,454 13,040 13,639 14,252 14,878 
[ - 33 eae 6,702 9,541 10,063 10,598 11,148 11,712 12,289 12,880 13,486 14,195 14,738 15.385 
34 . 6,933 9,863 10,402 10,955 11.522 12,103 12,699 13,310 13,934 14,873 15,225 15,893 
| o 35 estes 10,187 10,743 11,313 11,898 12,497 13,111 13,741 14,384 15,042 15,716 16,403 
iz 36 10,514 11,086 11,674 12,276 12,893 13,$26 14,174 14,837 15,516 16,208 16,917 
t QO 37 10,843 11,431 12,036 12,656 13,292 13,943 14,610 15,292 15,991 16,704 17,433 
. re] 38 11,173 11,779 12,401 13,038 13,692 14,362 15,048 15,750-16,467 17,201 17.951 
md 39 11,505 12,128 12,767 13,423 14,095 14,784 15,489 16,210 16,948 17,702 18,472 
y oS 40 11,840 12,480 13,136 13,809 14,501 15,207 15,932 16,673 17,431 18,204 18,996 
I 41 cease seeees eceeee 12,177 12,833 13,807 14,199 14,907 15,633 16,376 17,138 17,915 18,710 19,522 
F Re 42 me . intl. :elener 13,188 13,880 14,590 15,317 16,062 16,824 17,604 18,402 19,218 20,051 
43 : cesses caceee 14,256 14,983 15,729 16,493 17,274 18,074 18,892 19.728 20,582 
44 aa +seres 15,379 16,143 16,926 17,9726 18.546 19,384 20,240 21,116 
= 4s tec huses Make Aeees lS nota bean 16,559 17,361 18,181 19,021 19,879 20,756 21,653 
1 8 46 : 17,798 18.638 19,497 20,376 21,274 22,191 
47 : 18,239 19,097 19,977 20,876 21,794 22,734 
2 48 ‘ in 19,560 -20,458 21,378 22,317 23,278 
. 409 bi ‘avid. cclae nalte -Cikies caieteshimcniias e  wheite Mitetel. cited cihena vt <ers uals d Melina Coed, hdres dqecnl 20,944 21,883 22,844 23,825 
50 . aha _sesbe gqnd p66%- 4 000g ghece . pdccedt mgibew. wiakaa ela Siletnn caste yninea odie: benedd Muted 22,390 23,372 24,374 
. $1 ves; aatta Cunad. bale RGU PMRY selbgutaalne.” 4é0kdtbabis™ vale 4. babe bescaNatoreoibte econ piltshis ceqatie wees Sunesth cease downs “od execee 23,902 24,926 
1 SE weses path Snel 6 elses Gets. ites s  cglbed, Suing “Ween 6 Adaen d bedad. bees & Cte id bade Fatind gees egede + adenine decked! naclwt adult suites iets beneeh absbae Winhas)oaatne, indyircgiltn ae 
U 
53 Taste SHowiNc. tHe Capacity or Steez Lavtes at Eacn INCn or tHem Derru. Rist 1n Diameter 1% IncHes per Foor. Lanoies From 2,500 to 25,000 Pounps CaPacity 
y; 
n (Continued on Data Sheet, No. 32.) 
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The tables shown in data sheets Nos. 31 and 32 give the capacity of steel ladles from 20 to 55 inches diameter at the bottom, 
inside the lining, for every inch in depth, the assumed rise in diameter being 1% inches to the foot. If a given amount of metal is to be 
tapped into a ladle, the depth of the metal for the ladle used should be secured from the table, and this height should be marked on the 
t lining with chalk. An iron rod whose length is the difference between the height of the ladle and that found in the table can be used, 

bent at right angles at one end to hang it from the lip. 

If the inverse problem has to be met, that is, to find the weight of metal contained in a ladle, the depth of metal can be gaged with 
. two bars, one horizontal resting on top of the ladle and one held vertically to find the distance from the top of the level of the bath. 

: By subtraction, the depth of metal is found and hence the weight. The special gage bar described in the March issue of THe. Founpry 
may be found convenient. If one does not want to go to the trouble of making one for every ladle in the shop, a single bar with inches 
1 marked on can answer the same purpose, by making the following tables for each size of ladle in use. Take from the accompanying tables 


ja } : - ve - . 
j the number corresponding to the diameter and total height of the ladle in question, and copy the column of numbers backwards, that is, 
in ' the last number be the one given for 1 inch depth. It will be seen that this new table will immediately give the weight of metal when 
qu | the distance from the level of the bath to the top has been gaged 

yin 






















Nete—This sheet may be cut into two sections, 5 x 7 inches, and may be readily bound in note-beok form. 
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ze to carry all the air that the fur- 
vce would ever require. 


The Blast. 


As we have come to the important 
ibject of blast, we will dwell some- 
hat at length on the uses and abuses 
this element. The blast, or air, 
composed of 21 parts oxygen, 77 
irts nitrogen, with the other two re- 
aining parts 
por, carbonic 
different 
location. 


consisting of 
gas, 
substances, according to 
For our purposes, 


aqueous 
acid and fumes 
however, 
we may confine ourselves to the three 
first mentioned, oxygen. being the 
most important. This oxygen uniting 
with the fuel is the 
heat, and the regulation of this oxy- 
gen regulates, to a certain extent, the 
amount of heat produced. For every 
pound of coke burned to complete 
combustion, 150 cubic feet of 
required, and in good 


what produces 


air is 
practice, one 
pound of coke will melt nine pounds 
of iron, so that to melt one pound of 
iron, 16 pounds of air will be neces- 
sary, or about 32,000 cubic feet per 
ton of iron melted. This air is heat- 
ed by passing through the incandes- 


cent coke and carries that heat up- 
ward, heating the stack above the 
melting zone and finally passes out 
at the top of the stack. If the rate 


of driving be so fast as to drive more 
air into the cupola than is required 
to melt with, a larger loss of heat oc- 
curs. This extra amount of heat will 
be taken from the iron, where it be- 
longs, and thus lower the temperature 
the Addi- 


nal fuel, in this case, is of no ben- 


at which iron is melted. 


efit, as the amount of fuel that can be 
used is limited to the dimensions of 
the cupola, so that to drive the blast 
faster than the cupola can take. care 
: : : 
of it results in a 
would, at 
cred possible. 


greater loss than 


first thought, be  consid- 


Blast Pressure. 


The pressure should very seldom be 


higher than 18 ounces, and a lower 
blast is desirable, say 14 ounces or 
n 12 ounces. In order to deter- 


ne the proper blast pressure for a 
gven cupola, samples should be taken 


the gases, about a foot below the 
irging doors, and a chemical analy- 
made. This sampling should be 


ne while the cupola is running nor- 
lly and should extend over two or 
When 


pressure, 


ree days time. once the 


maximum suitable 
a given 
ould be a 


per 
obtained, it 
of the 
the 


cupola, is 


strict rule foun- 


yman never to allow pressure 
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He thus not 
more uniform iron, but 
economical 


to exceed that amount. 
only receives 
more melting, in being 
able to utilize more heat than he oth- 
erwise could. 
from the 
heat of 

cubic 

Should 
forced into the cupola it 


evident 
On a 
3,200,000 
required. 


This is 
following 

100 

feet of 


quite 
figures: 
per day, 
will be 
this 


tons 

air 
more than amount be 
would only 
carry heat away. Let us for ar- 
that 1,000,000 feet of 
air was forced into the furnace, over 


say, 


gument, cubic 


and above the amount actually re- 
quired. Let us again say that the 
temperature at which the air leaves 


the charges at the charging doors is 


Fahr., and that the 
the blast entering cupola 
was 25 degrees Fahr. 


325 degrees 
perature of 


tem- 


Then, reducing 
the excess air to pounds, multiplying 


by a specific heat and dividing by 
12,000 B. T. U. (average available 
heat units from one pound of foun- 


dry coke) we find it takes 760 pounds 
of dry coke to supply the heat car- 
ried away by this blast. In 
other words, forcing an excess of 
600,000 cubic feet of air per day 
ries away the heat liberated by 760 
pounds of coke. Extending this for 
a year of 300 working days, we have 
an enormous total of 228,000 pounds 
of wasted fuel, enough to melt 1,026 
tons of iron. 


excess 


Car- 


more 
practice, but 
has purposely been made large in or- 


This perhaps is 
than actually occurs in 


der to show how big an item of 
waste heat might result. To avoid 
this useless expenditure, a careful 
comparison of working conditions, 


day by day, should be kept, and it is 
a most excellent 
different section 
paper. In that way a very ready ob- 
servation 


plan to plot these 


conditions on cross 


may be made and frequently 


shows the furnaceman conditions ex- 
. ao 
isting, that could have gone by un- 


noticed. 
Mixtures. 
One of not the 
important question that bothers a cu- 


the most, if most, 
pola manager, is that of the mixture. 
It is 
that 


sired, and in the attempt to meet com- 


necessary to obtain a mixture 


will produce the castings de- 


petition as to quality, foundrymen 


generally use a large percentage of 


pig iron in their mixture. Some man- 


agers go so far as not to allow the 
use of their own scrap, while others 
may be more lenient and perm.c a 


small percentage of their own scrap 
pig 


iron there can be no question, but 


in the charge. As to tthe use of 


it 
is not necessary to confine oneself 
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to pig iron exclusively. In fact some 
much better without a 
large amount of pig iron present. At 
one of the foundries in the 
country, making a high class article, 


mixtures are 
largest 


it is seldom that the pig iron is al- 
lowed to reach as high as 25 per 

total charge, yet their 
product withstands shocks and strains 
that few castings are called upon to 
endure. The balance 
is made up of scrap. 


cent of the 


of that mixture 
When once the 
theory of mixing iron is understood, 
it is not hard to obtain a casting fully 
representative of the estimated analy- 
sis. 


Chemical Analysis. 


Permit me to say here that by the 
use of chemical analysis, many seem- 


ingly impossible things are brought 
about. So great is the standing of 
the chemical laboratory among the 


foremost foundries, that it would be 
useless to try to dissuade them from 
its benefits. In no 


other way can so 


uniform a quality of iron be produced 


and, when once the foundryman de- 
cides to employ the information un- 
folded by a careful analysis, he sel- 
dom goes back to the old way of “hit 
and miss.” It is because of lack of 
Opportunities embraced that the au- 
thor mentioned the fact that the cu- 


pola was forced to take second place 
l 


in the field of metallurgical furnaces. 


Let me show what it means to use 
the laboratory. At one foundry, mak- 
ing car wheels, a saving of $10,000 
per year was made. This was ef- 


fected by carefully watching the mar- 
ket prices of material and employing 
a chemist to the mixtures 


according to these market prices. If 


calculate 


one kind of scrap increased in price, 
the amount used per charge was de- 
creased and the kind of 


price 


which 
This 
substitution was immediately followed 
by a 


scrap 


was less in substituted. 


chemical analysis of the cast- 


ings, and any variations noted in the 


mixture could be quickly corrected. 

I am dwelling somewhat at length on 
g 

the importance of the chemical analy- 


sis, for the chemist is the best friend 


a foundryman has, and he is the man 
who can save many a dollar for the 
founder that would otherwise be lost. 


Elements in the Mixture. 


Now as to the composition of the 
First 


will be well to review the elements 


mixture and how obtained. 


+ 


1 


commonly occurring in cast iron. 


These are the carbon (hardening and 


graphitic), silicon, sulphur, mangan- 


ese and phosphorus. The carbons are 
















































































































































































148 


1 


controlled largely by 


the silicon; sul- 


phur effects the silicon by neutraliz- 
ing its effects on the carbons; man- 
ganese is antagonistic to the action 
of sulphur and may even go so far 
as to eliminate a large portion of it; 
phosphorus is there by right of way 
and resists all efforts at elimination 
As to the 


of these 


>4 ec 1 
desirable amount of each 


elements, only individual 


castings will determine; yet there 1s 


a limit, both maximum and = mini- 


mum, which should be regarded. For 


instance, silicon should be present to 
some extent in order that the carbons 
separated In chilled 


may become 


castings, for frictional wear, sulphur 
should be fairly high in order to pro- 
duce a very high wearing surface. 
For car. wheel work, sulphur may be 
as high as 0.180 per cent and not be 
detrimental, but for soft work the 
sulphur should be kept below 0.10 per 
This low 


separate the 


cent. sulphur permits the 


silicon to carbons, or 


strictly speaking, allows more hard- 
ening carbon to change to graphitic 
form which might as well be called 
softening carbon. Each of these ele- 


ments has an effect on the shrinkage 


d ee 
of the castings. One striking peculi- 
arity is the fact that the great influ- 
ence of combined carbon’ on © shrink- 


age. In no other element do we find 


so great a power over shrinkage. In- 


creasing this combined carbon in- 
creases shrinkage, manganese reduces 
it as does. silicon, Sulphur also in 
creases it, but may be controlled 


Without 





of the metal, | 
able to produce 
derstanding of these effects should 


+ 


be obtained. It is by this means that 


stec E has attained. 


possibilities for gray iron than for 
steel, bur it will require the united 
efforts of intelligent men to raise the 
standard of cast iron castings to a 
point approaching e quality steel 
castings. Careful operations of de- 
tail work in and around cupola 
will very greatly tend to a more uni 
form product, and the time will not 
be far distant when e cupola will 
f e the steel castings d new 
pastures 1 e t | t all will 
be to those foundrymen w hearts 
h ve bi } In 1 WOTK il d wl ) ar¢ 
not satisfied w ess best 
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A MOLDING SAND MIXER. 
By Dr. ALFRED GRADENWITZ 
Molding sand mixers are one of the 


most important auxiliaries of a sand 
dressing plant, their function being to 
crush the coarse particles contained in 
the sand and insure a mixing of the 
material that will be as uniform as pos- 
sible. Sand so treated is mixed with 
air and a very loose and dry material 
is obtained, which, however, has the re- 
quired Molds prepared 
with sand will be both resistant 
to heat and permeable to the air, thus 
guaranteeing a most successful casting 
and smooth In manufactur- 
ing large quantities with molding ma- 
chines, a sand mixer thus is a really 
indispensable attachment for 
a suitable molding sand. 


consistency. 
such 


surfaces. 


obtaining 


The accompanying illustration shows a 
German molding sand mixer, which is 
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The mixer is mounted on a cast iron 
base, which also serves as a tool box, 
The machine is made in two sizes, w 
outputs of 35 and 70 cubic feet 


¥ 
hour, respectively, of a uniformly 
mixed and loose molding sand. These 


two sizes weigh 1,125 and 1,650 poun 
respectively. 


v7) 





WARPED REGISTER CASTINGS. 
By W. J. KEEP 
Question:—We are experiencing con- 
siderable trouble with the warping of 


register castings which have flanges 
2% inchs wide and % inch thick on all 
four sides. The open center of the 


register is- divided into 4-inch squares 
by bars %-inch square. As soon as 
the registers have been cast the center 
of the lattice work rises and warps the 
outside flanges. 

Answer.—You should arrange to have 














A GERMAN Mo.tpinc SANp MIXER 


manufactured by Ph. Lohe, at Hennef, 
a. d. Sieg, Germany. In this machine the 
spindle is carried in dust-proof boxes, 
with ring-lubricated spherical bronze 
bearings. The belt pulley is between the 
bearings, and a movable peg disc is 
keyed loosely to the spindle. In front 
located the 


of this disc is stationary 


peg disc, comprising a number of con- 
centric rings, which are attached to the 
lid of the mixing box. The lid is pro- 


vided with an admission opening, and 
in order to inspect the pegs, is swung 
on hinges. 

A flywheel is mounted at the oppo- 
site end of the shaft from the peg disc, 
and insures a uniform load on the bear- 
ings. This results in smooth running, 
increased capacity and a saving of en- 


ergy. 


the flange cool as quickly as the center 
of the registers. Probably the best 
method is to remove the sand from 
the edges of the castings just as soon 
as the iron is set, and the 
should be broken off before the iron 
is uncovered. The sand, however, should 
be left over the center of the register 
where the iron is very thin. 


gates 


HIGH TENSILE LEAD ALLOY. 
A patent has recently been granted 
on a-lead alloy for which high tens:le 
strength is claimed, and which is said 


to be especially useful for lead pipes 


It contains from three-fourths to ° 
per cent of zinc, the balance being | 
The only claim, however, refers ‘0 


from 1, 4 to 5 per cent of zinc. 








nm 
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THE PREVENTION OF WASTER CASTINGS 


A comprehensive discussion of the causes that result in defective 


castings --- Blow Holes --- Venting --- Shrinkage --- Repairs 7 


ASTERS are the perennial scares 
W of the molder. They often occur 

in an epidemic fashion, a long 
run of good luck with 
spells of bad. “It never rains, but it 
pours” is an often expressed senti- 
ment in the foundry, for one or two 
bad castings are almost sure to be 
quickly followed by others, in the ex- 
perience of most men. 

Most molders have some belief in 
luck, and in truth it is often difficult 
to disabuse the mind of this sentiment, 
since the causes which produce bad 
castings are often 


alternating 


obscure. There is 
always a cause,ofcourse, but it is not 
always readily detected and ascertain- 
ed with certainty, so slight and often 
apparently unimportant are the 
causes which produce bad results. Some 
causes are cumulative, like the loss 
of a nail in the horse shoe which re- 
sulted in a long list of calamities. If 
we were to attempt to indicate all 
of these we would have to go through 
all the operations in the craft of the 
molder and founder, for there is not 
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s. 1 AND 2—CASTING WITH A LARGI 
sLow Hote. 
OTHER 


THE SURFACE OF THI 
Castinc Is 
HOoNEYCOMBED 


BADLY 


one which does not bear its share in 
the production of bad castings. Choice 
of sand, methods of ramming and 
venting, coring, methods of pouring, 


quality and temperature of metal, etc. 


paren dean ile, \ 


== 


———— _—_ 
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Fic. 3—Lucs or CAstincs HoNEYCOMBED 


Errors of judgment and of practice 
in either of these are liable to pro- 
duce waster castings 


Obscurity, how- 


ever, often stands in the way of a 
ready appreciation of the causes which 
result in bad Everything is 
not so clear and evident, as, say, the 
shifting of a core, the blowing of a 


core, imperfect venting, the washing 


work. 


away of sand, scabbing, bad propor- 
tioning and other evils. 


Defective Castings in the Jobbing 
Foundry. 

The jobbing molder is especially 

liable to make bad castings. When a 


man is doing the same class of work 
for a long time he learns 
avoid the things that make 


castings. 


how to 
for bad 
But the man who handles 


different classes of 


work from day 
to day has to learn the little ins and 
outs of it all, the pitfalls and risks 
attached to his work. A man who 
has had wide experience in jobbing 
molding feels vastly more confidence 
in attempting novel jobs than a mere 
specialist does, and will generally get 
through them mishap. But 
of course the unforeseen 


without 


does some- 
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times happen, and then the why and 
wherefore has to be ascertained. 


Confined Gases. 


Probably the largest number of 
wasters produced in the foundry are 
caused by the presence of air in 
cores and molds. Metal and air can- 
not occupy the same space, and there- 
fore if the air cannot get away, the 
metal cannot get in. This affects both 
cores and molds, but it affects various 
classes of molds differently. The con- 
ditions are very unlike in green and 
dry sand mixtures, and loam work 
again is a class by itself. The differ- 
ences are partly due to the various 
mixtures of sands, partly to the pres- 
ence in, 
of the 


or the degree of elimination 
moisture from the molds. 
Though cores may be amply vented, 
many wasters occur because the vents 
are not properly connected or se- 
cured to the outside of the mold, or 


because they are not properly ce- 








The Foundry 


Fic. 4—CAsTING BapLy SCABBED 
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mented to prevent the ingress of metal 


to the vents. 


Venting Cores and Molds. 


All the methods of venting of cores 
and molds, which are a study in them- 
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influence on the nature of the sand 
mixtures used. Those which are sub- 
ject to great pressure, as the bottom 
areas, or to great strain, as tops of 
large area, should be rammed harder 
than hard 


other parts, and ramming 
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Fics. 5 anp 6—HEApD oF A COLUMN PROPERLY AND IMPROPERLY DESIGNED 


selves, have for their object the es- 
cape of air, or more properly the es- 
gases 
ated by the act of casting. 
only does the contribute to 
this result, but as already stated, the 


cape of the which are gener- 


And not 
venting 


character of the sand used is an im- 


portant element. Some sand is self- 


venting when used in small quanti- 


ties, other kinds are so close that they 
require a very free use of the 


The first 


unsuitable for 


vent 


wire. named would be as 


heavy molds as the 
would be for those of 


dimensions. 


second very 


small Furthermore, the 
different 
molds 


locations of the sections of 


large exercise a considerable 
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Fic. 7—CotumMN So DESIGNED THAT 


SLiGHtT Drawinc Is LiaBLe To Occur 


entails the need of free venting, or 
scabbing will result. 

The results of the confinement of 
gases in molds are nearly as varied 
as the causes which produce and re- 
tain gases. They vary from big blow 
holes, to a mere trace of sponginess, 
and they help to produce scabbing. 
They may occur in vital parts, so 








ate 





x 
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tion of its presence. It may 
reveal its existence upon tapping 
casting all over with a hammer, o: 
the machine shop. If its presenc 
suspected, as when a _ casting 
scabbed, or when the pouring 
not quiet, the hammer test must 
used. Any small holes may 
probed with a wire, and a large | 
hole may thus be located. Blow h 
occur most frequently in the wu 
portions of castings; but they ire 
found in all parts, wherever the air 
happens to be arrested by the meial. 

The casting of wrought iron into cast- 
ings is a fruitful source of blowing. 
Chaplets should be used with care and 
should be tinned. Wrought iron chap- 
lets can be coated with gas tar to 
prevent blowing. They should be 
heated previous to insertion in the 
mold, and the casting should be 
poured before the iron has had time 
to cool. 


Spongy Castings. 


Sponginess or honeycombing is an 
open condition of the metal 
by the presence of air, dirt and non. 
homogeneous metal, occurring singly 
or in combination. It is not the same 
as a draw, though the appearances 
are somewhat’ similar. Honeycomb- 
ing results from imperfect venting or 
the neglect of risers in some cases, 
insufficient skimming or poor metal 
In any case, something takes the 
place of metal, though no large space 
may be vacant of metal, as in a blow 


hole. But the two may and often do 


caused 
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Fics. 8, 9 AND 10—FLANGES PROPERLY AND IMPROPERLY DESIGNED 


that the castings cannot be used, or 
they may be in comparatively unim- 
portant locations. In some cases they 
are neutralized by getting them into 


the head metal or risers. 
Blow Holes. 


Fig. 1 illustrates a blow hole caused 
consider- 
Fre- 


by the entanglement of a 


body of air in the metal. 


there is no 


able 


quently external indica- 


one and the 
and in proximity to each other 
blow hole may be termed a confi 
Sponginess, like h 


occur in same cas 


honeycomb. 
combing, is more liable to occur 
the upper part than in the lower 
tions of castings, and for this re 
the parts of the casting to be 
chined are cast downwards, or if 
top, 
shows the 


come in the are cle 


Fig. 2 


must 


with risers. 








De 
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pe rance of a badly honeycombed 
su face. Fig. 3 shows lugs in a sim- 
ila: condition, which could have been 
prvented by pouring them down- 


wa ds, or by bringing a riser up over 


each. 

scab, Fig. 4, may be sometimes 
mistaken for a honeycomb, but 
there is no similarity between the 


wo, beyond a roughened surface. A 
cab is metal in the wrong place. It 


oe 


w 


is caused by the washing away of 
sand which has been rammed_ too 
hard, and insufficiently vented. The 


metal bubbles in the mold due to the 


presence of air which cannot get 
away, and the air breaks up the 
sand, and metal takes its place. The 


presence of the scab itself would mat- 
ter little, because it might be chipped 
or ground off. But the evil is that 
the sand is buried somewhere in the 
casting, and it may not be possible 


to ascertain its whereabouts. Scab- 
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Fic. 13—ANoTHER DerFectT RESULTING 
FROM CASTING THE METAL 
Too SLOWLY 


} 


bed castings must therefore 


ally be classed as wasters. 


gener- 


Shrinkage. 


Draws are caused by the shrinkage 


f the metal in itself. Cooling, and 
setting first on the outer parts of 
the mold, it shrinks away from the 


ior, leaving a more or less open 
cavity—the draw. The crystallization 
about central 
portions of a casting than elsewhere. 


is always larger the 


A draw occurs when the crystals part 
conipany. The methods adopted to 
prevent this are good _ proportions, 
‘ly the avoidance of heavy mass- 

es of metal adjacent to lighter ones, 
good feeding with fresh hot 

il. Figs. 5 and 6 show a column 
heod. Fig. 5 will not draw, but 
Fir 6 will. The column shown in 


Fi, 7 is liable to draw slightly. 
Pattern Design. 
cause of 


ad design is a fruitful 





but much less in 
iron. Cast lacks 
the quality of accommodation to any 
large extent, hence 
dissimilar sections 


waster castings, 
brass than in iron 
when two very 
are held in bond- 


age to each other, the weaker yields 





as long as possible. This cannot be 
considered desirable practice, but yet 
it is essential in many cases. 

When the proportions of parts can- 
not be secured, there are ways of cir- 
cumventing this difficulty so that the 


! 
} 
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Fics. 11 ANp 12—IMPpROPER AND PROPER AMOUNT OF HEAD MetTAL ADDED TO THE 
CASTING TO PREVENT DRAWING 


in cooling. When both are free to 
yield, no harm results. Thus a piece 
3 inches thick and one %-inch thick, 


if adjacent, would suffer no stresses 
in cooling, because they are both 
free to shrink. But attempt to cast 
a heavy wheel rim and boss united 
with slender arms, or anything de- 
signed on similar lines, and fracture 
in cooling is inevitable. Hence, the 


broad and safe rule is to so propor- 
tion castings in iron and steel that 
all sections shall cool down uniformly, 
or at least within a very short period 
of each other. 

But even here evil results may be, 
and frequently are neutralized by ar- 
tificial Thick 
bosses, uncovered 
with 
while 


cooling. 
are 
water to 
thin parts are kept cov- 
with sand to delay their cooling 


parts, as 
and swabbed 


hasten their cooling, 
the 


ered 





risks of fracture are largely minim- 
ized, or altogether eliminated. Chief 
among these is the splitting of bosses 
and heavy lugs. In a _ considerable 
degree the casting of large radii or 
brackets risks of 
partly by insuring a 


lessens fracture, 
better disposi- 
tion of the crystallization and partly 
by the tie which they afford to adja- 
cent parts. Thus the flange in Fig. 
8 would invariably fracture, but Fig. 
9, with a small radius, would not. Fig. 
10 might develop a small amount of 
draw in the angle. 


Head Metal. 


A valuable 
risks of 


aid in 
sponginess 


counteracting 
and draws in 
some kinds of work is the casting of 
head metal. It is in effect, a self-act- 
ing feeder head. To be 
must retain hot 


effective it 


metal as long as the 



























casting remains liquid, and have suff- 
cient weight to feed the metal down- 


ward. <A few inches in height gen- 
erally suffices, but in some cases a 
couple of feet are added. The head 


is generally of the same diameter as 
the body of the work. If made as 
large as the flanges it defeats the ob- 
ject sought, by producing a draw, as 
in Fig. 11, 
will come into the flange. An ideal 


some portion of which 


head, preferable to the parallel form, 
is shown in Fig. 12. It is of the 
same diameter as the body of the 


casting at the place where it joins 


the flange, but is enlarged above to 
metal which 


give a larger mass of 


will retain its heat for feeding. 
Another cause of bad castings lies 
in the nature of the metal used. The 


1 
} 


weaker a design, the greater reason 


is there why a soft grade of metal 
should be employed. Hard metal is 
more liable to fracture than a soft 
gray iron, while a medium mottled 
Pouring 


metal too hot in some cases, and too 


i 
iron is preferable to either. 
dull in others, are evils to be avoid- 
ed. Allowing metal to dribble slowly 
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into a mold is liable to produce cold 
shuts, Fig. 13; pouring it too suddenly 
without flow-off gates is liable to re- 
sult in the straining of large tops. 


Repairing Bad Castings. 


When the cost of a large waster 


casting is considerable, there are 
sometimes ways, more or less legiti- 
Burning-on of 


mate, of saving it. 


parts, the strength of which is not 


of importance, is sometimes _prac- 
ticed with some measure of success, 
though the metal in the locality be- 
thereby. A better 


plan when practicable, as it often is, 


comes injured 
is to cut away the faulty part, and 


prepare a suitable separate casting, 
st 


or a piece of forged steel or iron and 
bolt it in place. This can often be 


done with lugs, brackets, and flanges. 


Examples of burning-on are given 
in Figs. 14 and 15, the former being 
the corner of a flange at A, and the 
latter a portion of a lug at A. In 
each case the portion to be burnt-on 
is enclosed with pieces of loam cake, 
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B, B, Fig. 14, secured by ramming 4 
large body of sand around them, a 
weights C C are laid on the ¢ 
edges of the loam cakes. The me 
is poured into the space left op 
not usually through a runner c 
though that is Sometimes used, 
pending on the job. A channel D is 
cut to carry away the surplus me 
The metal is poured very hot, 
the pouring is continuous until the 
broken surface has been raised to 
point, 


when 


=) 


fusing amalgamat 
Before this happens, 5(x 
or 600 pounds of metal may have 
be poured, and carried away by the 
channel D. The molder judges of the 
fusion by feeling the surface of the 
broken casting with the end of an 
iron bar. 


takes place. 


Of the various causes of wasters 
here enumerated, all are more or less 
inexcusable. Some are very glaring, 
while others do happen in the experi- 
ence of the most careful men. In 
arranging the molding of any new 
job, all contingencies should be con- 
sidered, remembering that it is the 


unforeseen which usually happens 


WARPED OR DISTORTED CASTINGS---METHODS 


HE CAUSES leading to the 
warping or distortion of 


ings are so numerous and varied 


cast- 


that it is difficult to establish a fixed 
Each 


reat- 


rule for obviating tl 


us difficulty. 


individual 


— 


job must be given 
| 


ment, and the success or failure of 


the work depends largely upon the 
experience and judgment of the foun- 
dryman. He may be able to 
against the warping of the ca 

or be prepared to remedy it after it 
has taken place, as some castings 
cannot be prevented from warping 
and are frequently straightened by 
special treatment before they have 


1 
co sled. 


Variation in Daily Practice. 


A molder working on 
plates of a uniform met t k 
wae bal 1 
ss, will 11 lably S 
¢ , < + re ) d \ 
i ° 
notwiths g t 
rd c ¢ 
Scr p pl € S > I 11S 
may be true, but was p tice 
the same, and was it scientific and 





OF PREVENTION 


intelligent, or were the perfect cast- 
ings mere Were the 
properly 


accidents? 
bedded and 


day, and were they equally well 


flasks clamped 
each 
joints to 


prepared at the prevent 


springing when’ clamped, _ thereby 


mold and 
changing the lines of casting? 


shutting off part of his 


Was the sand of the same temper, 
ind was it rammed evenly each day, 
strain of the mold follow 
the lines of least resistance and af- 
he thickness of the metal in 
spots? Was the metal poured each 


day at the same temperature? Was 


rues 
Sultabdle 


the metal of the same analysis, and 
for the work? All of these 
questions may enter into the causes 


- 1 


or the warping of these ind other 


-astings. 
Molding Flat Plates. 
The law of effect ap- 


plies here as elsewhere, and given the 


cause and 


ime, means and opportunity, some 


° 1 
nteresting and valuable 
uld be 


indicated 


experiments 
carried on along the lines 
Trade, technical and other 
please take notice 


fc undry S( hools 


BY JABEZ NALL 


and report results. The commercial 
or jobbing foundry would best make 
this plate in a good flask, an ironone 
preferred; the bottom board or plate 
should be level and solid, and the sand 
of an even temper, not too wet; the 
mold should be rammed evenly and 
vented freely, then poured from iron 
suitable for good machinery castings 
in an active fluid condition to fill the 
mold rapidly, and it should be left 
clamped until cold for the best re- 
sults. 

almost certain 
that the casting would be disturbed 
by the pulling on gates and risers 
when raising the cope, and if any 
gets under the casting it will warp 
at the ends. This can be counter 
ed by leaving the ends covered w 


If shaken out, it is 


sand and stripping the plate across 
the center for about one-third of 
length, and thus accelerate the c 
ing at this point. The under side 
‘asting cooling later, it will then { 


the ends down. 
Care to Be Exercised. 


While considering the causes 














'ecember, 1908 


warping or distortion of plates, 
other light patterns that are nec- 


e-sarily flexible in themselves, we will 


cll attention to the necessity of 

e in getting these level and true, 
or at least in the desired position at 
commencement of molding. In 
case of thin plates when laid on 
nolding or follow board, it may be 
irable to 


depress the center an 
amount that will vary with the size 


When 


rolled over, this will show a convex 


| thickness of the plate. 
surface on the face of plate, and if 
instead of molding from a follow 
board, it is desirable to bed the pat- 
tern in the drag, this would then, of 
course, be placed in the position as 
when rolled over in the first case 
When the metal contracts, this would 
allow the outer edges to come up 
and may result in a straight casting 
that would otherwise be _ distorted; 
but when this is done it is impor- 
tant that the corners are not wind- 
ing. Many castings are warped, not 
as a result of contraction, but of 
carelessness in the setting of the pat- 
A good spirit 
parallel 


tern in the first place. 
level, and aé_ true straight 
edge (not any piece of board that is 
just sighted as true by the molder’s 
eye) are the two best methods of 
These are 
little things, nevertheless they are es- 


prevention along this line. 


sential. 
Plates of Varying Thicknesses. 


Plate castings of the same outside 
different thick- 
esses will act differently under iden- 


limensions, but of 


‘al conditions. If the plate has ¥%- 
h or 34-inch thickness we would 
xpect it to curl upwards at the outer 
when 1% 
‘hes thick, or more, we would ex- 


edges in all cases, but 


the reverse. The reason for this 


s that the heat passes from the cope 
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sufficient to commence contracting, 
while the metal in the under side is 
still soft, the contraction being some- 
what __—i retarded 


amount of heat 


according to the 
below. Naturally, 
this strain will tend to raise the outer 


153 


Clamping Flasks. 


Another example of a 


distorted 
casting that came under my observa- 
tion was a section about 8 feet 6 
This, 
at first glance, appeared to be badly 


inches long, shown in Fig. 1. 








————_ —_—_______ 








Cast this face down 
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Lines oj dejlection 


Fic. 1—Larce CaAstinc BApLy WarPED 


edges, and in the case of a thin plate, 
this remains in that position because 
the strain of the contraction of the 
under side is not sufficient to reverse 
late is thick- 
er, and there is a greater body of 


this, as it is when the p 
metal to contract. In the latter case, 
the casting is in a measure annealed 
by the greater body of heat, and this 
thick 
quire stripping to again equalize the 
strain, and hold the 


casting if enough would re- 
straight. 
If this were done to. the _ light 
casting it would aggravate the trou- 


casting 


ble to an extent that would ruin the 
The thing to be done is to 


exert a pressure against this tendency 


casting. 


to rise by leaving it covered and 
when set, to ram _ solid under the 
fl 


bars of the cope flask, particularly at 





warped, particularly so for 


about two 
feet at one end, but a closer examina- 
tion showed the top or cope side of 
the casting to be as near perfection 
as could be expected. What was it 
then that caused this sudden depart- 
ure from the straight line on the 
drag s‘de of casting? Investigation 
showed that the bottom board was 
weak, and had been left unsupported 
at this end. Probably soft ramming 


helped and when poured, the bottom 


of the mold. strained downwards 
from the point of support. <A _ run- 
out was only prevented by the flask 


which was large and there was a lib 
eral supply of sand at this” end 
This sand compressed by the _ pres- 
sure of the metal, sufficient to pre- 


vent its parting. The result was an 








side of the mold more freely, and the corners if the dimensions of the undesirable addition to the casting, 
! top of the casting loses heat. plate require it. shown by the dotted lines. The moral 
DB 
—s 7 
; Eth = ] 
i Line of Deflection 
] 
—— | 
7 f 
Fic. 2—PLAN View AND Front ELrEVATION OF A 14-Foot Cross Ratt CASTINi 
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of this is, beware 


P C 
e 
f 
I 


ing and bedding of flasks. 


Large Cross Rail. 

Fig. 2 shows a plan view and front 
elevation of a 14-foot cross rail, and 
Fig. 3 an enlarged cross section on 
line A, B, Fig. 2. The broken lines 


indicate the lines of core prints and 


cores, the latter being made _ half 
length. It is molded on edge as 
shown in the sectional view. It will 


be noted that the metal along t 
face C, Fig. 3, will average about 3% 
times the thickness of metal in the 
supporting ribs, according to the the- 
ory of contraction as set down in 
the preceding article. 
cooling first have already contracted 
as much as possible, the contraction 
being somewhat resisted and limited 


S 


in amount by the slower cooling of 
. 


of improper clamp- 
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Accelerated Cooling. 

Thus, by accelerated cooling, caus 
ing the heavier 
section of metal to keep pace with 
that of the lighter section, which has 


contraction of the 


been retarded as much as_ possible, 
the warping of the casting is pre- 
vented. If this is successfully done, 
the result will be a straight casting; 
but if it should vary a little from the 
straight line when examined the fol- 
lowing morning, if taken out of the 
sand and properly placed on blocks, 
it can be straightened or adjusted 
by its own weight, if not yet cold. 
If the stripping be done at the right 
time, and in the right way, this will 
not be necessary. Notwithstanding 
the success of this method, it seems 
to me that the extra work and risk 
could be avoided by bending the pat- 


tern the required amount in the op- 
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Fic. 3—ENLArGcED Cross SrecTION ON THE Line A, B, Fic. 2 
the heavier section of metal and this, posite direction, the casting being 


if left to cool slowly, will pull the 


ends of the casting around, until they 
are deflected fully 34 inch from the 
straight line as shown in exagger- 
ated form in Fig. 2. These castings 
are usually bedded in the foundry 


floor, and when cast the cope is r¢ 
moved, sand left covered over 


ribs, and when sufficiently set so th 
there is no danger of bleeding the 
casting, the face is stripped all the 


way down to the lower edge, for 


fully two-thirds of the length, and 


in some cases, where the dispropor- 


tion of metai is greater, for the en- 
t.re length 


left to cool slowly without being ex- 


posed. This would do away with the 


risk of the face being hardened too 


much by rapid cooling to permit it 
to be machined successfully. A hard 


materially to the 


casting will add 


cost of machine work. 


Another Method. 


Another method by which a clean 


face on this casting could be se- 
cured would be by molding the face 
down by making the pieces at F, Fig. 
3, loose on the pattern, and making 
an overhanging print, as shown in 


dotted lines, so that it would not be 
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necessary to use chaplets to suppor 
the cores. This method may be sti 
more applicable to other castings 
a disproportionate section that it i 
desirable to cast face down, whic 
makes accelerated cooling impossib! 
as the parts requiring it would | 
inaccessible. In other cases, wher 
the shape of the casting is such th 
it gives no choice in the manner 
molding, this, or a similar method 
imperative, and either the _ patte: 
must he bent, if it is rigid in cor 
struction, or if flexible or in par 
lengths, the face of the mold mus 
be given a sufficient camber to adjust 
the strain of contraction. An exan 
ple of this will be shown later. 

The theories as well as the prac- 
tice indicated in this article will n 
be new to the experienced molder, 
who has doubtless had mor 
difficult propositions and mastered 
them, but to borrow a phrase, “there 
are others.” But even when the ex 
perienced molder has put forth his 
best efforts along the lines that he 
has found successful scores of times, 
he may be surprised at his failures, 
and the warped or distorted casting 
that is the result of his labors may 
not be his fault. Among the pre 
ventatives of warped castings, the 
most effective is the right kind of 
iron. 


POROUS GRAY IRON CASTINGS. 


By W. J. Keep 

Question:—We are experiencing con- 
siderable trouble with porous castings 
which are soft enough to be machined 
and do not develop hard spots. The 
iron is used sufficiently hot and the 
runners are clean, yet the castings 
poured from a 1,200-pound ladle will 
A few may be 
develop 


vary to a large extent. 
perfect but the others will 
blow holes when they are being ma- 
chined. We are using 28 per cent of car 
wheel scrap and 22 per cent of No. | 
soft pig iron. 

Answer:—Use 40 per cent of No. | 
pig iron and 40 pounds of limestone 
which should be 
Melt the ir 
very hot and get it into the mold 


each ton of iron 
charged on the coke. 


quickly. It is also essential that yor 
coke be analyzed inasmuch as it is e) 
dent that your troubles are due to t 
Your ¢ 
wheels undoubtedly contain about 0.! 


high a percentage of sulphur. 


per cent of sulphur and the cok 
contain mo! 
elemen 


should, therefore, not 
than 0.75 per cent of this 
Limestone free from pyrites, and h 


melting will drive off the sulphur. 
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THE USE OF SIRICKLES AND SWEEPS 


A brief summary of the advantages of these 


tools in the foundry for making molds and cores 





S? RICKLES 
and sweeps 
are nowadays 
regarded as 
distinct 


classes of 


two 


tools, the 
strickle being 
any templet 


worked along 
a guideway, 
and the 
being any pro- 
filed 


or segment, 





sweep 





~ J board 


revolved from a center to form the re- 
quired design in the mold. Of all the 
appliances employed for getting out 


castings in jobbing or general foundry 
practice, the strickle is probably the old- 
est and the simplest. 

Much ° of 


pattern 


and 
the 


our modern foundry 


shop practice assumes that 














1—StTrRICKLE USED FOR LEVELING AN 


Open SAND BepD 


back 


ntrivance, a lumbersome, time-consum- 


strickle is a number, an obsolete 


ar) 


t 


ng device, designed, no doubt, by some 


parsimonious patternmaker to disprove 

“necessary evil’ idea usually asso- 
ted with the prodigality of wood and 
wood craft in foundry work. A more 
sensible view would be to acknowledge 
that the strickle has its place, and in 


place—the jobbing foundry or wher- 


r work of liberal design is done—its 
affords the 
play of skill, ingenuity and accuracy 


proper use great scope tor 
the molder, giving him a sure means 
ef- 


rts, sound true castings that show in- 
iduality. 


obtaining by his own unaided 


“In skillful hands the 


ickle affords an excellent opportunity 


Bolland wrote: 


for the display of high class molding.” 
To that, might be 
added, the 
basis of what might be termed the high- 


other testimony 


proving strickling to be 


er education in the art of molding. 


Many live foundrymen are so much en- 





Fic. 2 


Usep 


RAMMED 


STRICKLI 


FOK STRIKING 


OFF A FLASK 

grossed in the reproductive capacity of 
that have 
that 
Strick- 
funda- 


inventions 
low ik 


really are essentials in molding. 


mechanical they 


no time to into the things 
deals 
the 


ment of design and it lends itself to a 


ling is one of those. It 


mentally with form and develop- 
broad style, inculcating careful work and 


demanding greater manual dexterity 


than most of the ordinary processes. 


Elementary Use of the Strickle. 


Concerning the practical uses of the 
strickle, 
most 


we are all familiar with its 


elementary application in making 
an open sand bed or in leveling the 
sand flask, 
Figs. 1 appears 
such 


off a rammed shown in 
and 2. This to be 
a simple operation we are scar- 


cely prepared to admit a wrong use 











Fic. 3—SrricKtE Usrtp IN Pipe Work 
of the strike as possible. And yet, 
the beginner invariably essaysto shave 


off the surplus material by one long, 


straightforward, comprehen- 


strong, 


sive pull, rather than by the gently 


progressive, catty-cornered series of 


BY JAMES F. BUCHANAN 


strokes 
artisan. 


adopted by the experienced 
This demonstrates very for- 
cibly that there is a right and a wrong 
use of the strickle. Its primitive use 
was that of a straight edge for strik- 
ing mobile or plastic materials to a 
level, as grain in measure, or sand in 
a bed. 

In the early history of founding, the 
strickle or former was a most impor- 
tant tool. Long before 


the 


yatternmaking 
evolved, or mold 
thought of, it had a vogue and a ca- 


reer of 


T 
p: 
multiple was 


usefulness to its credit. In 
the 
traced to 


fact, the evolution of art of pat- 
the 


strickles, 


ternmaking may be 


early molder’s free use of 


straight edges, sweeps, segments and 





























skeletons. The patternmaker who 
can devise and the molder who can 
manipulate these practical aids has 
(CRS 
- - = ~ Paco 
Wee ‘ 
Cee 4y : ’ wie my 
») 
f “a 
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Fic. 4—StricKLE Usep For MOLpDING 


SHEATHING PLATES 
a grip of all that pertains to the larger 
elements in foundry practice. 


Typical Examples. 


Some the 


typical examples of use 
the 


panying illustrations, also various de- 


of strickles are shown in accom- 


vices for sweeps. It should not be 
necessary here to describe the making 
of the molds from these templets and 
strickles in detail, but it would form 
the student of 
foundry work to follow various pro- 
Naturally, the sand 
molder will want to use the strickles 
the will 


various ac- 


a good exercise for 


cesses involved. 


on sand and loam molder 


adapt them to materials 
cording to the nature of the job. It 
occurrence for a 


is not an unusual 
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mold to be made by a combination of 
ramming and loam 
both 


kind is 


methods, sand 


strickling being essential. An 
this 


where 


example of illustrated in 
3. 


sweeping the pattern of a large pump 


Fig. the board is set for 




















ETON PATTERN 


body in loam. Several brackets, boss- 
fastened on in 

the 
maker to complete the design and the 
the 


as if a wooden pattern had been built 


es and ribs are then 


definite positions by pattern- 


mold is rammed with sand same 


Economies Effected. 


After the outside of the mold has 


been rammed and parted, the core is 
off the 


momy of 


laid bare by stripping 
The ec 


making in a 


thickness. patt 


job of this descriptior 


very great indeed and the molding 


pense should not exceed the ordinary 
: om at s 
cost of molding with an all 


wood pat 


tern. 


In bedding in work on the floor 




















ANOTHER Typ! 


TON 
LLON 


PATTERN 


strickling is sometimes resorted to as 
getting an layer of 


knock 


shows 


a means of even 


which to down a 
Fig. 3 
egular mold 


bed is 


sand on pat 


tern. one way of get- 


pipe 


the 


ting a surface in 


rammed up to 


work. The 
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floor level with the cast iron guides 


set at distance for the 


The 


between 


the proper 


length of floor sand is 
the 


facing 


pipe. 


then dug out guides 


about 2 inches of sand 


is strickled, without 
the 


knocking 


previous 
the 
the 


ram- 


ming, to contour of 


pat- 


rm By down pat- 
tern on this even surface of loose fac- 
ing sand, a perfect mold bottom, with 
neither soft nor hard places, results. 
This idea can be applied te various 
shapes of patterns and the guides may 
bed. Of 


course, in pipe work, only odd sizes 


be cast in an open sand 


and specials are recommended to be 
made with strickles. 


Skeleton Patterns. 


For occasional castings the skeleton 
and 


ttern commends itself. Figs. 5 


illustrate two different styles, but 
for a regular trade, a complete well 
built 


ping plates fitted, is the most econ- 


pattern, with substantial rap- 
Fig. 4 shows some sheathing 
the 


ler aperture frame of a ship. 


omical. 
propel- 
These 


plates used for covering 
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its use, and not a molder among m 
ers but recognize its educational 
ue in planning and executing siz 
symmetrical foundry work. For 
ducing castings of size and symn 
the sweep is an ideal instrument, 
its practical and economical possi! 
ties are not always realized in f 
dries. Because it is an ancient de, 
demanding higher skill in the arti 
we are apt to overlook its advanta; 
The chief reason for introdu 
strickles and sweeps in foundry w 
is economy. Generally it is to 
expense in the patternmaking de; 
ment by obviating the need for 
construction of a complete model 
Sometimes there are 
economical points in the actual m 
particularly on casual 
True economy, howey 
is a combination of the simplest, 
cheapest and the best, and in molding 
symmetrical with 
the last considerations 
carry most weight. Some one has very 
the patternmaker as a 
toolmaker. The 


pattern. 
ing work, 
bulky jobs. 


large castings 


sweeps, two 
aptly defined 


molder’s sweep is 























Fic. 7—PIN 


plates are cast in zine to prevent cor- 
the 
work by the galvanic action of brass 
This is 
an example of the convenience of the 


rosion of steel or iron frame- 


or bronze propeller wheels. 
strickle. The molding of these plates 
can be much better and more economi- 
cally done by this method than by the 
solid 


The two sides are set in position on 


use of a pattern and core box. 
a level bed, stay pieces being inserted 


between them to prevent ramming-in. 
The outside and inside being rammed 
up to the floor level, the cope is filled 
in and rammed, and then the strickle 
the 
the 


the 


comes into operation to remove 


44-inch thickness which forms 


back of the 


two are 


sheath, after which 


sides drawn. 


Sweep Boards. 

The sweep is simply a 
strickle. 
the sweep centers in the fact that al- 
the 
provided, 


revolving 
The peculiar importance of 


though a mere outline of pro- 


posed mold or casting is 


the perfect form may be developed by 


BOARD AND SEGMENTAL SWEEPS 


one of the best tools he makes and it 
must always be regarded as an ar- 
bitrary tool. 
Variations in setting the 
permissible, as 


sweep 


boards are not for 
the penalty must be 
For 


patternmakers 


every divergence 
this 


paid in a wrong size. rea- 


son some make all 


sweep boards fit hard up against the 
spindle to be used, as at X, Fig. 12, 
so that it is impossible to make any 


error. The general practice, however, 


is to leave a clearance and provide 
gage sticks regulate th: 
tance from the center of the spindle 
to a stop the 
S, Fic. 12; This 


more latitude in 


which dis- 


on sweep board as at 
allows the molder 
working the b 

due to the shi 


ing or swelling of the wood, and 


avoids differences 
not make an absolutely parallel 
dle imperative, as would be the 


with the fixed radius board. 


Sweeping Cores. 
The 
the simplest form of sweep 


pin board sweep is 
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made. 
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This is used chiefly for 
which depart but slightly from 


cylindrical form, as in the dome 


-d core board shown at A, Fig. 
10 
yard which is used for running up 
In this 
ple there is a reversal of the or- 
[ The 


or 


n Fig. we have another style 


cores On an iron barrel. 


y use of sweeps. work 
the sweep 
5 stationary upon the trestles or 
lathe. - of 
is done in this way by striking a 
upon the after 


blackwashed. 


reé- 


s and strickle re- 


A good deal pattern 


ness it has 


core 


dried and Quite 
mber of molds can be made from 
of this kind if the 
ied thickness is brushed over with 
of 
latter is superior to tar as a part- 
medium and lines show up better 
white 


am pattern 


iin solution plaster of Paris. 


he surface. 


loam core is usually made by 
ling on hay rope to within a cer- 
distance of the finished diameter. 
of 
diameter of a core barrel to save 


hay band. This method 


8 shows a method increasing 


is very 





nvenient for cores having small 

it utlets on the ends, as is the case 
al ith plungers, drums, air vessels, etc. 
: sometimes the sweep takes the form 
ied segment. The piston ring seg- 
ps nt sweep is about the most ele- 
. 4 entary example we can find in this 
Can 

all ‘is 

the Segmental Sweep. 

” \t B, Fig. 7, is shown the segmen- 
— sweep, which is wsed with sand 
un nly and to turn out good work with 
ent is necessary to have a proper 
pind from which the board can be 
— ‘d freely to describe a true cir- 
al 
1 er . : 

; 14 illustrates a device which is 
Ne ten used for segmental work when 
I. 









attern design is undercut, or 


nts the vertical lifting of the seg- 
when 
al 


the sections are rammed. 


wheels, grooved pulleys, 


flanged rings, and many other 


gs, may be cheaply made by 


a short segment to this hinged 
bar. As each section is ram- 


the thumbscrew is undone to al- 


DIAMETER OF A 
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low the part pattern to draw inwards. 


(The inside parts of molds in this 
class are usually made in cores 
Use of a Stool. 
Fig. 9 illustrates a convenient form 


of stool for sweeping shallow designs 
in an ordinary molding flask, or on a 
The flask or plate can be lift- 


ed away, after the roughing coat, to 


plate. 
be dried in the stove. It may then be 
landed on the stool and jset for finish 
thus avoiding 
the 
namely, that it 


ing, objection to 
work, 


should be made, dried 


one 


much of loam molder’s 


and cast without being moved. Fig. 
11 shows an example in section, well 
this 

boards 
this 


with a 


suited for making method. 
The full of sweep 
the molder to get 
quite cheaply pattern. 
Sometimes the bottom flange in jobs 
of this 


by 
set enables 
out casting 
as as 


class is made in cores which 
are let into a print swept up with the 
cope, but a better plan is to produce 
the flange on the at F, 
board A. This sweeps pattern 


of the flange in sand which can be re- 


bearing, 


as 


up a 











Core BARREL To SAvE Hay Ropt 
moved like an ordinary sand _thick- 
ness and there is no trouble fitting 
cores or ugly joints on the casting 


where the core segments would meet. 


Storing Strickles and Sweeps. 


In jobbing foundries, pattern stor- 
age, owing to the na- 
ture of the work, is always a difficult 
problem. Strickles lend 
to methods of 
the minimum 
shows 


miscellaneous 
and sweeps 
themselves convenient 
storage which 
of 


require 


space. Fig. 15 how the 
boards and loose pieces, if any, con- 
nected with the job, are all fastened 
together and can be hung upon rods 
projecting from the walls the 
If the boards are expected 
to be used very frequently the strik- 
ing edge is generally faced with sheet 
iron. 


of 
building. 


Loam molders aim to keep a 
good edge on the board by using the 
sharp edge for roughing up and the 


beveled edge for finishing. Skinning 
loam on to a hot mold or core par- 
tially made, soon blunts the edge. The 


remedy under these conditions to 


is 


use thin, fine loam and to get round 


157 


the work as quickly as possible. The 
small amount of surface exposed to 
wear at the beveled edge of a sweep 
board is certainly in its favor, but it 
the of 
the board affects the mold all around, 


should be remembered, abuse 
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Fic. 9—StToot FoR SWEEPING SHALLOW 
DESIGNS IN AN ORDINARY 
FLASK OR ON A PLATE 


whereas, hammering a _ pattern 


duces only a local blemish. 


pro- 


Loam Molder’s Horse. 


In Fig. 13 the wall bracket spindle 





Fic. 10—Boarp Usrep For MAkinc LoAm 
CorES ON AN [RON BARREL 
bearing is seen to advantage. This 
device is sometimes called the “loam 
molder’s horse.” It is used chiefly 
for long cylindrical shapes. If used 
in conjunction with the stool, Fig. 9, 
any number of molds can be swept 
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in loam without re-setting the boards. 
Separate spindles for core and cope 
but 
they can be 


would be when 


built 


boards 
the 


necessary, 


parts are fin- 


ished, dried and cast in any convenient 




















































COMPLETE SET OF SWEEPS 


Fic. 11 


way according to the facilities ot the 
foundry, say, in a pit. 


As an 


the propeller wheel is a somewhat hack 


illustration of foundry work, 


piece, especially 


neyed \ 
schools. Fig. 16 is interesting, chiefly 
has dit 


because the propeller shown 


ferential pitches, the blades having a 


different angle at the root from the 
pitch angle at the tip. To build the 
bed for the face of each blade, two 
seatings are swept on which the sep 
arate gables rest. Otherwise, the 


mold is made exactly as for any ordin 
ary propeller wheel. 
Conclusions. 
Concluding this article, enough has 
that 


sweeps comprise an important branch 
The good mold 


been said to show strickles and 


of molding practice. 


er should have a working knowledg« 
of the three S’s,—strickles, sweeps 
and skeletons,—as well as the three 


R’s. In a foundry deprived of 


or sweeps, only the petty. monoton 


ous reproductions and the good ma 
chines, survive and multiply. The 
good molders die off. It is resolved, 
therefore, that strickles and sweeps 
deserve honorable mention for long 
service in the foundry; that a knowl 
edge of their us¢ constitutes 

ground work of a good education in 
molding practice, and that a record 
of their proved advantages and econ 


omy be continued for the future train 
ing of recruits in the art of molding 
Strickles 
work. 


and sweeps are for serious 


THE FOUNDRY 


I know of noway of grasping the def- 
inite beauty of molding principles 
better than to traverse the road with 
the molder “horse.” A 
interesting 
like a 


make a happy combination 


loam and his 


summer morning, job, 


bird, 


an 


a clean sweep running 


the 
He feels there is “joy 


for 
good molder. 





Fic. 1 Merruop oF FITTING THE SWEEP 
BOARD TO THE SPINDLI 
in work,” and if he is musical will 
strike up a refrain in keeping with 
his task on hand. 
“T laugh and chuckle, Ho! Ho! 
\s | work the strickle below. 
Oh, the spindle and board 
Are the loam-molder’s hoard. 
Give the straight edge and level a 
show.” 
Science may go on flourishingin the 
foundry, but art will never die there 


while we retain the loam molder and 


his “horse,” or the patternmaker who 
understands the limitations of the 
sweep and the poetry of a well made 
print. 








13—MetuHop of 


Pump 


SWEEPING A LARGI 


Bopy 1N Loam 
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BRITISH FOUNDRYMEN’S AS 


CIATION. 
R. Buchanan is 


know 


American foundrymen as the f 


well 


of the British Foundrymen’s 


ciation, and one of the most ca 
members of the craft in Great 
ain. Though he has retired 


the national chair he is still pré 


of the Birmingham branch, a1 
Oct. 24 delivered his presidenti 
dress to the local foundrymen 


The 
drymen’s 


the 


owed its 


speaker said that 
association 
that 


moving 


to the belief British \ 


not along the li 


them. Whi 


were 


advance open to 


held that British operative fo 
men were second to none 
world, they had much to 


There was no finality in the 


and self-satisfaction was the m 
of ignorance and not of know 
he most far-reachi: 


Very often the 


sults resulted from the discov: 


facts supposed to be trifling 


imagination was essentially n¢ 


because without it science could 


be applied to practical work 


practical work was done throu 
althoug] 


application of science, 


might not recognize or e\ 
the laws governing their met! 
materials. They could not do 
practical work if they transgt 
scientific law. They must 


avoid the belittling of science 


old 


one hand, and on the other, the 


satisfaction with methods 


like acceptance of what claime 


be scientific. Criticism found 


ignorance was better than a bli 
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ic. 14—Device Freqguentty Us 


Wor K. 


SEGMENTAL 
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cep'ance of what might or might not 


be « scientific fact. 
Tie speaker quoted Hugh Miller 
to the effect that while the careless 


incompetent scholar had many oppor- 


tunies of recovering himself, the 


equ lly unsatisfactory apprentice who 


was discharged as an inferior work- 


make 
fell 


man was usually unable to up 


for his deficiencies and out of 


sO 
reguiar employment. 

insti- 
that 


Laboratory 


Dealing next with scientific 
ns, Mr. 


the National 


Buchanan suggested 


Physical 


ld help iron founding and other 


ndustries investigating the con- 


liquid 


by 


ns under which contrac- 
ion takes The 
from that cause could not be less than 
>250,000, but th the 


and 


place. annual loss 


rey would need 


yeration of the metallurgist 


foundryman. The commercial 
iditions of the foundry prevent in- 
gation, but the founders would 
ertainly co-operate and furnish am- 
opportunities. 
Statistics were quoted on the ques 
ion of wood exhaustion to the effect 
in 30 years there would be a 
of great scarcity when the Uni- 


States supply would be exhaust- 
This pointed to the more ex- 
nsive use of steel and iron in build- 
gs, and would affect. patternmakers 


ry cCé ynsiderably. 


\ short discussion followed. A. H. 

iorns strongly supported the idea 

1 central laboratory in such places 
Birmingham, where hundreds of 

1! works unable to support a 
ist could send their goods and 
lve their problems. 

Mr. Buchanan repeated his belief 
the question of liquid contrac- 
could not be _ solved except by 

sons of high scientific attainments 
g in conjunction with some one 
ssession of a good foundry. 
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MIXING HIGH AND LOW PHOS- 
PHORUS IRONS. 
By W. J. KEep 
Question:—Is it practical to mix pig 
irons of various grades in which the 
phosphorus contents are extremely high 


159 


phur and phosphorus. These elements 
are all lighter than iron and after being 
chemically combined none of them will 
float unless more is added than the iron 
can absorb. In melting in a cupola, the 
irons which are hardest to melt should 














Fic. 1J6—Sweep For BUILDING THI 


one brand 
1.50 to 


and very low? For example, 


of iron would silicon, 
2.25 per phosphorus 0.20 to 
0.30 the might 
contain silicon 2.75 to 3.25 per cent, and 
1.30 to 1.50 per cent. It 
that on account of 
two irons having different specific grav- 
the 
points, that 
the 
after being melted one will float 
the other. 
Answer :—This 


analyze 
cent and 


per cent, while other 


phosphorus 
the 


is contended 


ities, and owing to difference in 
not 
that 


above 


the melting they will 


mix properly in cupola, and 


apply 
which 
other. 


condition would 


only to bodies like oil and water 


have no chemical affinity for each 


Iron will absorb silicon, carbon,  sul- 
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AND SWEEPS FASTENED 


TOGETHER IN THE PATTERN STORAGE 











JED FOR 


THE FACES OF PROPELLER BLADES 

those with the 
However, the 
grades of 
same that with 
all will reach the 
the same time. 
the two molten 


be charged underneath 


lighter melting points. 
melting points of different 


iron are so nearly the 
ordinary charging 


hole 


instant 


tap 
The 


unite, 


at practically 
that 
form a 


irons 


they uniform mixture; 
for example, silicon 2 per cent and phos- 


+ silicon 3.0 per 


phorus 0.20 per cent 


cent and phosphorus 
2.50 per 


0.85 per cent 


1.50 per cent 


silicon cent and phosphorus 


SOME KINKS IN PATTERNMAK- 
ING. 
By JoHN B. SPERRY 


N THE fo 
| outline my 


ducer elbow 


llowir article I will 


ing 
method of making re- 
patterns of small and 


medium sizes. These sizes should be 
made solid, as they are cheaper, easier 
Fig. 1 shows the 
the pattern. 
halves and each half 
of three parts, A, B, C, held 
screws b, b, b, The 
ends C and B are turned in the lathe, 
but the body A is by 
hand in the following manner. Glue 
up enough stock to make the body in 
halves and plane the broad face of 


the blocks parallel. On one of these 


made and stronger. 
general construction of 
It is 


consists 


made in 
etc. 


together by 


worked out 
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faces of each block lay out the body 
of the elbow A, as shown in Fig. 1, 
and saw out on the band saw. Square 
ends a a, then work the sides of the 
block down to the el- 


bow, 


the outline of 


keeping them perpendicular to 
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On each end 


the 


the parting face lay 
the 
that end and with a protractor square 
set at 45 off , 


tangent to circumference, 


out diameter of pattern for 


degrees mark lines (¢ 


the 
heavy 
the corners of each by 
lines as shown in Fig. 2 


and 


with a paper straight edge 


connect 


Then plane the taper 
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the side opposite the part- 


ing face and with the draw knife form 


ducer on 


the blocks into an octagon elbow, be- 


ing guided by lines c and e and the 
set at 45 


eight 


protractor square degrees. 


There will then be points at 
any section and the rest of the shap- 
ing will be easy. 

Do ends C 
but 


is often 


B to A, 


because it 


not glue and 


screw them together, 


necessary to insert a piece 
for 
ing the core box, the simplest way, I 
the 


roundness 


between special work. In mak- 


out to about 


tor 


gouge it 
test 
right 


find, is to 
right 
with a 


size, and 


wooden angle triangle. 


A wooden triangle is better than the 


try square, since it does not cut 


of the core box. 


down into the edge 
y 


There is hardly a patternmaker 
fillet. Ac- 


companying each bundle of fillet there 


who has not used leather 
is usually a card of instructions say- 
ing that plenty of good glue should 
that thick 


better results, 


be used. I have found 


yellow shellac gives 
the 


ing water proof. 


with additional advantage of be- 


To put on the fillet 
I use a horn as shown in Fig. 3. 


This 


shellaced. 


made of hard wood and 
The “part ‘Cas 
a varying radius so that it will fit 
different fillet. To 
the part of the pattern 
fillet is to go the leather 
a coat of thick yellow shellac. Allow 
it to little give 
it another coat. Put the fillet in place 
tack Then the 
horn press the fillet in place by rub- 


horn is 


made with 


size use it, give 
the 


fillet, 


where 


and 


soak in a and then 


and one end. with 


the fastened end. 
this 


appearance 


bing from 
Fillets 


sent an 


away 


put on in manner pre- 


will 
the 


excellent and 


not loosen by water soaking in 


sand. 
Straightening a Warped Pattern. 


the out of a 


is generally 


Taking warp pattern 
the 
pattern 
The 
solid volute type 
that it 


a mean job. This is 


way a centrifugal pump shell 


was straightened in a neat 
the 


was 


way. 


pattern was for 


of pump and warped so 
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curled away from the parting 
A stick 3 x 4 inches, long enoug 
stretch across the pattern and p 
about 1 inch 
tapering from its center 


ends, so that the ends were 


on either side 
planed, 


the 


eT) 


\ 
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UseEp 
FILLET TO 


Fic. 3—Horn 


APPLY 
PATTERN 


FOR 
LEATHER 


middle. The 
sawed three-fourths 


inch narrower than the 
pattern then 
through with the rip saw, as shown 
at Fig. 4, at points marked a, a, a 
Then it was clamped to the stick, as 

This opened up the 
Wooden wedges were fitted 


was 


shown. 
slits. 


saw 


Into 


Saw Slits 


The Foundry 


lic. 4—MertTHop oF 
CENTRIFUGAL 


STRAIGHTENIN 
Pump SHELL PATTERN 

these slits and glued, and after setting 
for 12 the clamps were re- 
moved the pieces set in 

worked even with the pat 
The other half was fixed in the same 
manner. 


hours 
and were 


down tern. 


BOTTOM DROPPED THE LAST 
TIME. 
The foundry of Isaiah 
Albany, N. Y., 
Oct. 15, 
dismantled. 


Page’s 
was permanently 
down and is to be sold 
It was established in 
Page, 


owner, 


by Isaiah grandfather of 

Charles M. Page, 
Chatham, Columbia county, N. Y 

1855 it Chathan 
Albany and has remained in its p! 
ent quarters for 58 years. 


present 


was moved from 
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THE PURCHASE OF PATTERN 





LUMBER 


Suggestions for effecting economies in the pur- 


chase and care of raw material for the pattern shop 


\X ALL manufacturing operations of 
e present day there is a more con- 
int consideration of the question 


all kinds, 


of those relating to the 


‘onomy in expenses of 


md particularly 
purchase, care and use of material than 
has been the case in recent years. Sharp 
competition has so reduced net profits 
that economy has been an enforced 
that must be considered at 
every stage from the purchase of the 
raw material to the shipment of the 


condition 


finished product. The spirit of eco- 
nomic administration which has en- 
tered into the management of manu- 


facturing ‘enterprises in so thorough a 
manner as to extend to all the details, 
seeks all legitimate methods of decreas- 
ng the expense of manufacturing oper 
ations, without losing any of the essen- 
tial qualities of efficiency and accuracy. 

While these efforts are noticeable in 
the manufacturing departinents where 
much of the material purchased enters 





lirectly into the product, there usually 
sems to be a special effort made to- 
ward economy in the purchase of ma- 
terial and supplies for the pattern shop. 
erhaps the reason for this is that in 
many concerns the pattern shop is con- 
idered a necessary evil, something to 


tolerated rather than fostered. 
With this view of the subject as the in- 
~iring motive, the pattern shop has 


irequently suffered from periodical at- 


tacks of supposed economy on the 
part of a well meaning manager. Such 
policies only tend to discourage and 


infuse the men who are generally in- 


telligent, loyal and competent, and 
the real 
good and progress of the concern at 


art 


to a great extent have 


Usually there is not a great variety 


ood used for patterns. In 
but pine and 
lerry, with occasionally, perhaps, a 


smal] 


many 


s there are white 


which a piece of 


obtained. 


pattern for 


'gany is White pine 


f 


been long the favorite material of 
vatternmaker and its fitness is un- 
particularly the 
The ease with which it is 
<ed, the smoothness of its finish, 
its admirable qualities of taking glue 
shellac, and in its properly sea- 


tioned, by men 


iselves. 





soned state, its reliability and absence 
of tendencies toward warping and dis- 
tortion are quite sufficient reasons for 
the patternmakers’ good opinion. 

Good authorities on  patternmaking 
the 
softer woods pine is the only reliable 
suited to 


have for years contended that of 


one pattern work. One 
prominent authority says that “for the 
general line of pattern work there is 
better material to be 


probably no 


found than white pine.” In recent 
years, however, the scarcity and high 
price of white pine of a sufficiently 
high grade for good pattern work has 
induced progressive men to try other 


kinds of wood for this purpose. 
Poplar or Whitewood. 


In this connection it is hardly a ques 
tion of finding a better pattern lumber 
than white pine, but rather one of find- 
ing a suitable and satisfactory substi- 
tute at a Nine different 
woods are considered suitable for pat 


lower cost. 


tern work, viz., pine, cherry, mahogany, 
red cedar, butternut, whitewood, birch, 
maple and black As a 


to pine for large patterns or general 


walnut. rival 


pattern work requiring a considerable 


amount of lumber, whitewood, or as 
sometimes called, yellow poplar comes 
first and butternut second. There is a 
that 
whitewood is not a very safe material 
This 
partly due to the fact that it is not yet 


feeling among patternmakers 


for making patterns. feeling is 


in general use for such purposes, and 
partly to the fact that there is a con 
fusing variety of whitewood or poplar 
While the true yellow 
poplar, properly cut from the log and 


in the market. 


thoroughly seasoned is quite as_ free 
from the danger of warping as white 
pine, there are varieties of white pop- 
lar, West 


whitewood, the boards cut from which 


frequently called Virginia 
would, in the language of one old-time 
patternmaker, “make good shingles for 
a whirlwind.” 

quality of yellow 


A good poplar 


works easily, finishes up smoothly, 
takes glue readily and is an excellent 
substitute the 
It is not, however, easy 


the 


for more expensive 


white pine. 
to find this 


quality in market 


BY OSCAR E. PERRIGO 


There is doubtless enough of it for all 
purposes, but the purchaser 
specify “thoroughly dry, No. 1, 


must 
yellow 
poplar,’ and insist upon its being just 
that if good results are to be expected. 

While the white varieties of poplar 
are usually much harder than the yel- 
low, and more liable to warp, there are 
certain this 


profitably put on account of its cheap- 


uses to which may be 


ness. This is in such 
the machine. 
When used for this purpose it will be 


found easier to work and not as liable 


making core 


boxes as are formed on 


to warp as hard maple, which is much 
in favor the 
quality of the wood it will wear smooth 


for this work. From 
and does not seem to be as injuriously 
affected by wet sand as other kinds of 
used for this 


new to 


wood usually 
This pattern- 
makers, but is it a fact that thousands 


purpose. 
may be many 
of core boxes are being made annually 
of this usually despised material. 


Butternut. 


In a large concern in the west many 
thousands of feet of butternut lumber 
was worked up into patterns with re- 
sults very satisfactory to the pattern- 
makers, the foundrymen and the pro- 
prietors. Not large pat- 
terns made of it, but many small pat- 


only were 


terns for malleable iron work where 
there was much “gluing-up and dig- 
ging-out” work to be done. It 


found to work very easily, even across 


was 


the grain, it cut smoothly, finished up 


easily and when varnished showed a 


fine, smooth surface. It was never 


it made a 
good substitute for the more expensive 


known to warp. In fact 
red cedar and mahogany for light pat- 
terns. Drawing boards and the tops 
of drawing tables were also made of it 


and proved very satisfactory. 
Cherry. 

Of the harder woods, when used for 
fine pattern work cherry has always 
the favorite its 
strength and rigidity, but some quali- 


been on account of 
ties have a disagreeable tendency to 
warp, which detracts much from their 
The lighter 


color and weight, and of straight grain 


usefulness. varieties of 
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seem to be the best adapted for pattern 


work. One of the most useful pur- 
poses to which this wood can be put 
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Kind of Wood to Buy. 
The foregoing being the conditions 
under which pattern lumber is used 
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BLOWER 
softer woods, and in forming their kinds that should be bought will be 


parts or exposed angles or corners 
upon such patterns. 


Mahogany. 


While mahogany’ will probably 
always remain the wood best adapted 
for making small and light patterns, 
red cedar or bay mahogany, as it is 
sometimes called, is an excellent sub- 
stitute for many purposes. Mahogany 
is the most expensive wood used in 
patternmaking, its high cost being sup- 
posed to be offset to a great extent by 
the ease and accuracy with which hand 
work can be done upon it, these condi- 
tions the 
But the writer has seen 
many excellent patterns made of but- 


tending to an 
labor costs. 


economy in 


ternut lumber which cost scarcely 
more, and sometimes less than first 
quality white pine, and which for 


economy of labor cost and excellence 
of workmanship would compare favor- 
ably with the mahogany patterns. 


Maple or Birch. 


Hard maple or birch may be used 
for core boxes results, 
although as has already been said, 
white poplar offers a cheaper substitute 
and one costing less to work up. Hard 
maple is a difficult wood to work by 
hand, while birch works 
easily. 


with good 


much more 
Both are quite liable to warp 
under the action of wet sand. Black 
walnut is generally subject to the same 
limitations as hard maple, and hence 
- is seldom used for a pattern when more 
appropriate woods are available. 


governed, 

(1), by the class or classes of pat- 
terns to be made, and (2) by the state 
of the lumber market at the time the 
purchase is made. 

As to the first condition, if the pat- 
terns are a general run of machine pat- 
terns it will be necessary to buy pine 
or yellow poplar as the soft lumber, 
and cherry as the hard lumber. The 
soft lumber should be bought in two 
grades, first and second quality, as the 
price of the second quality will usually 
be from $8.00 to $12.00 less than that 
for first quality, and for many uses will 
answer equally well. Should there be 
a difference of $15.00 to $20.00 per 1,000 
feet between first quality pine and first 
quality yellow poplar, the poplar is the 
lumber to buy. A difference of $5.00 
to $8.00 will hardly be sufficient to in- 
dicate the purchase of yellow poplar, 
as most patternmakers at this time are 
not well enough acquainted with its use 
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to work with quite the same ease «nd 
efficiency with poplar that they 
would with pine. Lumber bought at 
any great distance from the plont 
should be sent in the rough. If it is 
planed before shipping, the surfaces 


will be marred and soiled in handling, 
All pattern lumber should be shipped 
in box cars to protect it from moisture 

The proper dimensions will generally 
be l-inch boards and 1%, 1¥, 2, 3 and 
4-inch planks. If the patterns are 
mostly of moderate dimensions the 4- 
inch planks may be omitted. Usually 
2-inch planks will cost from $2.00 to 
$5.00 more per 1,000 feet than 1-inch 
boards, and 3 and 4-inch planks cor- 
respondingly more. Consequently the 
requisitions for anything over 2 
inches thick should be looked into, the 
necessity for such dimensions be speci- 
ally approved, and the quantities kept 
down to actual needs. 

The widths of pattern lumber should 
ordinarily be “12 inches and wider,” 
although if there is a reduction in price 
of $2.00 or more per 1,000 feet for 
“8 inches and wider,” and the patterns 
to be made are of moderate dimen- 
sions, the lower quotation should be 
accepted. Pattern lumber comes in 
various lengths, even in the same lot. 
and runs from 10 to 18 feet in length, 
12 feet being a common length. But- 
ternut, when in the market, is pur- 
chased along the same lines as pine 
and yellow poplar. 


The other kinds of wood used in 
patterns and core boxes are generally 
so much less in relative quantity that 
they are usually obtained of local or 
nearby dealers and the purchases must 
be governed largely upon the condi- 
tions of the market. Quotations should 
always specify grade, thickness, mini- 
mum widths and lengths, and also to 
specify that the lumber is to be kiln 
dried. 

It is important that pattern lumber 
should be cared for at once upon its 
receipt at the plant. Cherry, mahog- 
any, and similar expensive lumber is 
usually taken to the pattern shop direct 
and receipted for by the foreman, who 
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wil. provide a proper place for keep- 
ing it in good condition, as will be re- 
ferred to later. 


Drying of Pattern Lumber. 


special agreement, 
there is but a small proportion of pat- 
tern lumber that is kiln dried before 
its receipt by the consumer. Usually 
obtained 


Unless under a 


that can be 
is that it 
cover,’ which 


re best assurance 


from the wholesale dealer 
has been 
is 0 assurance at all that it is in a fit 


“dried under 


condition for use in making patterns. 
An attempt to resaw a piece of this 
lumber will usually produce two badly 
warped boards, the dry outside always 
being the the 
freshly cut inside shows the extent of 
the dampness contained in it and the 
high tension of the fibers of the out- 
side surface of the board. The remedy 
for such lumber is obviously to so treat 
it as to equalize the moisture through 
the whole board eventually to 
drive out as much of it as possible. 


concave side, while 


and 


Lumber for patterns must be thor- 
oughly dried, all the through. 
In any event the influence of wet sand 


way 


will tend to expand it, but it must be 
in such a condition that the expansion 
ind the subsequent contraction, will be 
constant in all the 
There are only two methods by which 
this result can be accomplished. First, 
y taking the lumber into the pattern 
shop, where the temperature is com- 
paratively high and the humidity low, 
ind keeping it a sufficient time to ex- 
ract all the moisture necessary. The 
second plan is to put it into a dry kin 


parts of piece. 


r drying room for the same purpose. 
The pattern shop is in one sense a 
irying but as the temperature 

far below that of a drying kiln the 


room, 


me required to fit lumber for the pat- 
rnmaker’s use is very much longer, 
nd it is not unusual to keep lumber 

doubtful the pattern 
shop for a year or more before it is 
ised. 


condition in 
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struct a regular lumber drying kiln that 
will meet all the requirements of the 
case. This should, of course, be de- 
signed according to the needs of the 
plant, and if the quantity of lumber! 
used is small it may be simply a tight 
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ble gum having the same elementary 
composition as Upon the 
composition of this sap depends the 
character of the wood. Thus we find 
that in the coniferous woods, as pine, 


cellulose. 


cedar, etc., it is resinous, in the beech 
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room with double walls of sheathing, and birch it is extractive, while in the 


the spaces filled with sawdust, and the 
room heated with a steam coil laid flat 
along the floor on each side, leaving a 
the 
should be 


clear 
Near 


small openings that 


yassage through center 
I 4 g 


the top there several 


can be closed by 


slides when not needed for ventilating 


purposes, and near the floor other 
openings, with slides for admitting 
cool air. It is desirable to have a 


slight current of the warmed air flow 
ing up around the lumber to be dried 


Composition of Wood. 


It should be remembered that wood 
different 
woody 


three sub 


(a) 


constituents of 


is composed of 
stances, namely; fiber or 


cellulose, (b) sap and 
(c) 


the cells is identical in its composition 


water. The cellulose which forms 
with starch, and is the principal part 
of the the 
which permeates this structure is com- 


bulk of wood. The sap 














When considerable quantities of posed of albumen, sugar, gum, ete 
umber are used it is advisable to con- forming what is called lixnin, a solu 
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oak, 
growing wood, water forms over 90 
of the the cells: 
and partially or entirely fills the cavi- 


tannin is its characteristic. In 


per cent contents of 
ties of the lifeless cells, fibers and ves- 
sels. It is this that 
such an important position in 


water occupies 
con- 
sidering the value and condition of all 
lumber as a commercial article. It ic 
unequally distributed, the larger pro- 
portion being in the sap wood, or that 
the bark. 
water 


nearest 
the 
may be realized when it is stated that 


The importance of 


found in different woods 


in the coniferous woods, as pine, cedar, 


etc., it forms from 45 to 65 per cent 
of the weight of the sap wood, and 
from 15 to 25 per cent of the heart 


wood. In poplar 50 to 60 per cent in 
the sap wood, and 18 to 60 per cent in 
the heart wood. 

\ greater part of this water must be 
the 
Ordinary drying of wood, 


removed from wood to render it 
fit for use. 
even “under cover,” as in sheds, is not 
sufficient as there is not only an in- 
sufficient quantity of water evaporated 
that which remains is not 


but very 


evenly distributed, and therefore the 
lumber will warp badly when it is cut 
up for use. When dried in a properly 
constructed and operated kiln all parts 
of the wood are equally dry, therefore 


the lumber may be used at once. 


Effect of Drying. 


The shrinkage of wood during the 
process of drying is due to the fact that 
the walls of the cells shrink thinner and 
thinner as they become drier. Wood 
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having thicker cell walls, and therefore, 
being the heavier, shrinks most, while 
the water in the cell cavities does not 
influence the volume of the wood. The 
cells are of a great variety of size, 
form, thickness of the walls and of ar- 
rangement other, 
therefore shrinkage is not uniform in 
any kind of wood. These irregulari- 
ties produce which increase 
with the difference between adjoining 


with relation to each 


strains, 


cells, hence warping and checking are 
the results. the checks 
exist when there is no outward appear- 
ance of such They will be 
much greater if the wood is dried too 
rapidly than if more time is* allowed 
for this process, but are never absent 
altogether. The more rapid drying of 
the outer parts of a piece will cause 
temporary permanent 
checks caused by the greater 
shrinking along the rings than radially. 


Frequently 


defects. 


checks, while 


are 


When wood is rapidly dried without 
sufficient moisture in the atmosphere 
the surface dries as a hard shell which 
shrinks before the interior has the op- 
portunity to do so. The result is an 
inferior piece of wood having many of 
these interior checks. This is some- 
times prevented by admitting steam to 
the kiln and so regulating the humid- 
ity of the atmosphere surrounding the 
wood that is being dried. If lumber 
has been previously dried in the open 
air this difficulty is not met with. Usu- 
ally the 


harder the 


wood the more 
difficult it is to dry or “season” it 
properly. However, with a suitable 
kiln operated with intelligence and 
with a knowledge of the characteris- 
tics and requirements as here given, 
any kind of wood may be successfully 


dried, with a minimum tendency to 
warp or become distorted upon being 
cut up for use. 

The wood of the coniferous trees, as 
pine, cedar, etc 
the woods, but after coming 
from the kiln water from 


the atmosphere more rapidly, and if 


, dry more rapidly than 
harder 
will absorb 
exposed to the weather with no pro- 
tecting covering as of paint or varnish, 
will in time absorb nearly or quite as 
much water as it 
dried state. 


contained in its air- 


Construction of a Drying Kiln. 


When the quantity of lumber to be 
kiln dried is considerable and the ordi 
nary dry room with a steam coil as pre- 
viously suggested is not equal to the 
demands a regularly constructed dry- 
ing kiln should be built. This may be 
located in one of the existing buildings 
whose walls a part of the 
drying rooms, or it may be a detached 
building constructed solely for the pur- 
pose of drying lumber. 


may form 
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Lumber drying kilns are constructed 
upOn various plans, with quite different 
materials, and what is of more import- 
ance, several different methods of ap- 
plying the heat to dry the lumber, 
Steam coils are used, but the pipes ara 
liable to freeze in the winter time. In 
order to distribute the heat properly 
quite an expensive installation of pipes 
is mecessary. Furnaces and stoves 
with various methods of distributing 
the heated air have been used with 
more or less success. But the system 
which seems to be best adapted to an- 
swer all the requirements is one in 
which the air is heated by drawing it 
over coils of steam pipes, by means of 
a fan blower, which also forces it 
through a properly arranged system of 
pipes or ducts which distribute the 
heated air to the points desired, the 
flow of air being regulated by a series 
of slides which may be operated so as 
to increase, diminish or change the 
direction of the flow of air at the will 
of the operator. 

A drying kiln of this type is illus- 
trated in Figs. 1, 2 and 3. It is built 
in two sections or rooms, for the rea- 
son that two different kinds of wood, 
or two lots of lumber containing dif- 
ferent degrees of moisture cannot be 
dried in the same room at the same! 
time. Should the amount of lumber 
to be dried be small and the occasions 
for the use of a dry kiln be infrequent} 
one room would be sufficient. The 
rooms are comparatively long so as to 
get the benefit of a large difference in 
temperature between the two ends, by 
which the lumber, being loaded upon 
a car and placed at the cooler end, may 
be gradually advanced through the 
varying temperature to the highest 
point at the further end. This is in 
accord with the Sturtevant system of 
drying lumber. 


While brick is an excellent material 
for the walls of a dry kiln it is not 
necessary, as wood can be used with 
equally good results. The method of 
construction is shown in the plan Fig. 
1, the longitudinal section Fig. 2, and 
front elevation, Fig. 3, showing the fan 
house as a portion of the structure. 
The foundations may be brick piers, 
or posts enough in the 
ground to have their lower ends below 


set deep 


frost, and surrounded by _ broken 
stones well rammed in. The floor is 
two thicknesses of 1l-inch boards, 


between which is a thickness of build- 
paper. Beneath usual floor 
another thickness of 1- 
inch boards and the spaces are filled 
with sawdust. 


ing the 


timbers is 


The side walls are sim- 
constructed, the double thick- 
ness being on the outside. The rooms 
are 9 feet high, the ceiling being form- 


ilarly 
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ed of a thickness of boards above | nd 
one below the overhead timbers with 
sawdust in the spaces. The roof is of 


any good construction. The sime 
construction extends over the (ap 
house. The doors fill the entire wi ith 


of the front of the rooms and siide 
vertically in grooves. They are count. 
erbalanced by weights as shown. 
Referring to Fig. 1, in the fan house 
A is located a cased heating coil B, 
connected with the fan blower C, from 
which heating ducts D, E, run beneath 
the floor of the dry rooms, connecting 
with the openings F, G, through which 
the heated air rises and flows toward 
the front of the rooms, where it may 
be allowed to escape upward through 
the opening J, Fig. 2, into the space 
between the ceiling and the roof, by 
which passage it returns to the rear 
end and hence over the side wall at 
H, Fie. 3, the fan house, and 
again passes through the heating coil 
and fan. If the moist air from the 
outside is needed, it may be admitted 
directly into the fan house, or a cer- 
tain amount of outside air may be let 
in by way of the cold air duct K, and 
through the openings L in the floor 
at the front end of the dry rooms. In 
this case a portion of the heated air 
passing back between the ceiling and 
the roof must be allowed to escape 
from the sides of the buildings at the 
rear end by the openings M, under th 
eaves. These arrangements 
perfect control of the direction and 
the intensity of the air currents, and 


into 


give 


in connection with the gradual move- 
ment of the carload of lumber from 
the cool air at the front to the high 
temperature at the rear form an ideal 
system for the rapid and yet thorough 
drying and seasoning of lumber. 


Using the Drying Kiln. 


In the use of the dry kiln the lum- 
ber is placed upon a flat car, so ar 
ranged that the edges of the lumber 
are one or two inches apart and sep- 
arated vertically by piling sticks 1% 
to 2 inches square, so as to provide 
ample air passages. Canvas curtains 
at the sides, top and bottom are ar 
ranged to fit closely to the lumber $0 
as to force all the heated air through 
the spaces between the boards of 
planks. The car is constructed with 
the usual plank top omitted, in order 
to allow the free upward passage of 
the warm air. A transfer car is pro 
vided in front of the charging plat- 
form, by which means loaded cars 
be conveniently moved from one room 
to the other. 

Care of Lumber in Pattern Shop 

The proper care and arrangement of 
lumber after it is received in the 1 4t 
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ter: shop is a matter of much import- 
ance; first, as to keeping it in proper 
cordition for use; and second, as a 
ma'ter of economy in handling and 
cut ing it up. Lumber is frequently 
pile 1 up in such a way that several dif- 
ferent thicknesses are contained in the 
same pile. It may be argued that it 
should be sorted and each thickness 
piled separately. This will occupy a 
considerable amount of floor space, 
and it will be found in practice that 
although it is sometimes attempted, it 
is seldom done, and if the method is 
ne started by a careful pattern fore- 
man, the different 
soon become so 


will 
mixed that the care 
in sorting them out is wasted. Fur- 
ther, if lumber is so sorted and pile& 
there will be some thicknesses of 
which there will be but few boards, 
making a pile only a foot or two high, 
These piles are liable to be walked 
upon and the surfaces so defaced and 
soiled dirt as to be unfit 
in good pattern work. 


thicknesses 


with for use 
In well managed pattern shops it is 
the practice to keep on hand a quan- 
tity of lumber planed slightly thicker 
than the regular thicknesses habitually 
ised, and which may be finished to the 
following dimensions the hand 
from % to 1 
nch increasing by l6ths, and by &ths 
Irom 


with 
plane, all thicknesses 
1 to 2 inches. This enables the 
patternmakers to select at once the 
umber suited to the different parts of 
the pattern on which they are work- 
ng, without the delay and loss of time 
required to plane up a small quantity 
(lumber as it is wanted for each job. 
The 
s necessary to provide some efficient 


and convenient method of storing it. 


lumber being thus prepared it 


So far as the writer has observed ‘inj 
jractice there is no etter method in 
se than that of a rack in which the 
umber is placed on edge with dividing 
trips individual boards and 
flanks. Such a rack may be built 
won the floor in some suitable corner 


between 


where it will be convenient of access 
and yet as much out of the way as 
possible; or it may be suspended from 
the overhead timbers. The objection 
to the first plan is that it often occu- 
pies a good deal of valuable floor 
space. The only objection to the sus- 
pended rack is the additional labor of 
putting lumber into it and taking it 
ut when wanted, in consequence of 
ts elevated position. It should be 
remembered however, that the pattern 
lumber is of comparatively light 
we'rht, and that a large proportion of 
lun ber thus stored is of the thinner 

convenient overhead rack may be 

as shown in Fig. 4. Three 
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frames, each composed of 
rights A, A, A, and the 
B, B, B, are bolted to the overhead 
timbers C, C, C, and held in rigid posi- 
tions by the braces D, D, D. The 
lower, horizontal bars B, should be 
about 6 feet 6 inches from the floor. 
Vertical rods or strips run from one 
to the other of the horizontal strips 
B, B, for the purpose of supporting 
the lumber on edge. These may be 
composed of 5% or 3% inch wood dow- 
els passing through holes in the strips 
B, B, or of 
these strips. 
stock is 


the up- 
cross bars B, 


square strips nailed to 
The round 
pre ferable 


dowel pin 
and more. con- 
venient when running lumber in and 
out of the rack. These rods should 
be placed only slightly further apart 
than the thickness of the lumber, other- 
wise the inclined position of the thinner 


boards will have atendency to warp them. 


165 


rack should be 


This hold 
lumber enough for several weeks sup- 


designed to 


ply, as a matter of economy of labor 
in planing to the different thicknesses, 
and for the convenience of the pattern- 
makers using the lumber. They will 
usually prefer to use lumber that has 
the 
rather than that just planed, even if 
the lumber has been previously kiln 
dried. 

In the effort to increase the interest 
of the patternmaker in his work and 


been in rack a week or more, 


to increase his efficiency as a shop 
worker, there are no more potent fac- 
tors than those of providing him a 
good and convenient shop and good 
materials to work with; and in the list 
of materials and supplies with which 
he is is provided, there is nothing that he 
will so much appreciate as good lumber. 


CASTING BRASS RINGS INTO 
CAST IRON SEATS 


UESTION :—I 
hard 


would like to know 


how brass rings can be 


cast into iron 

Answer:—In proceeding —_—itto 
hard brass rings into seats 
the side of the casting G, shown in 
the should 
be placed on a follow board and the 
rectangular block D should be slipped 
around the casting. The loose ring F 
is then put on the block, the thick- 
ness of the latter governing the posi- 
Core D, which has 
a recess representing the thickness of 
the metal, is then put in its 
The gate core E which is 
halves and pasted 


cast seats. 
cast 
cast iron 


accompanying illustration, 


tion of the ring. 


place. 
made in 


two together, is 
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attached as shown in the illustration. 
The drag is then put on, and wooden 
wedges are placed between the casting 
and the side of the flask to avoid 
moving when the flask is turned over. 

When the gate shown in plan A is 
used it will be file a 
gate in the of the ring core C 
to meet 


necessary to 
side 
the opening in the bottom of 


gate core E. When plan B is chosen 


a gate will have to be made in the 
bottom of ring core C to meet the 
opening in the gate core. Both 
gates will distribute the metal with 
equal velocity, although one strikes 
the side and the other the top of the 
recess. This point must be taken 
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into consideration, inasmuch as brass 
run against a cold surface of iron 
will chill quickly, and if poured too 
slowly the cast'ng will be lost. The 
drag is then rammed up and the bot 


tom board is rubbed to a_ bearing, 








Fic. 1- 


PERN, 


AND PAT 
Map 


LocoMOTIVE GRATE BAR 


THe Castinc Is 


WITHOUT Cores 


especially at HH to avoid settling 
down The mold should then’ be 
rolled over and the follow board and 
resting block D removed. The part 
ing should be made on top of ring 
F and the gate should be plugged 
to keep out the sand. Add a few pop 
gates, ram up the cope, draw out the 
rmg EF and the operation is com- 
pleted. 

The success of casting brass on 
iron depends, to a large extent, on 


cleanliness. The castng should be 


slightly warmed and_ all dampness 
should be expelled. Dovetailed_ re- 
cesses should be bright and rough, 
and the metal very hot If the 
metal is too hard, ring F is liable 
to crack on account of its tendency 


the 


should be 


to contract towards iron 


Some alli 


casting 


ywance made for 


Tor | 








Borron 
< . a > 
Fic. 2—TuHe Larce Cu 
the difference in the contraction of 
the two metals Brass running 
aga'nst iron will naturally close its 
grain. In this case the rings are 
only 3 of an inch thick, and a soft 
and tough metal can be used and 
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the desired hardness can be obtained. 


directed to the 


which 


Attention is 
marked X 
holes 


used. 


points 

are merely 54-inch 
des'red can be 
them on our work in 
the 
The core C is made solid, the outside 
and 


and size 
We 


addition to 


any 
use 
dovetailed recesses 


inside diameters corresponding 


to the face of the casting. 

THE USE OF CAST IRON CORES 
IN LOCOMOTIVE GRATE 
BAR MOLDS. 

By Lovuts LUHRSEN 
A locomotive grate bar which is made 
without green or dry sand cores is shown 
in Fg. 1. The 


position. 


follow board shows the 
Half of the end 
bearings are made in green sand and the 
upper half with a cast iron chill. The 
chill which for the 
shaker bar is hung to the arm and the 
sand is tucked under. This chill has a 
hole drilled through it to receive the tap- 


pattern in 


forms the journal 


ered steel pin which forms the opening 
through the journal for the cotter pin. 
The taper of the pin opening in the chill 
is 1/16 inch and is sufficient to permit 
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BRASS MIXTURE FOR SAFETY 
VALVES. 
Oucstion:—Will kindly furnish 
us a mixture for safety valves that will 
withstand a hydraulic pressure of 300 
pounds. We 


you 


tried a mixture contain- 


ing copper, 50 pounds; tin, five 
pounds; zinc, 2'%4 pounds; aluminum, 
1% ounces. At a pressure of 175 
pounds the castings leaked badly. 

Answer:—You would have had t- 
ter success if you had omitted the 


aluminum, as this metal should never 
be used in any alloy that must with- 
stand a high pressure. It is particul- 
arly bad in any alloy of bronze, and is 
never used in such metal, but is occa- 
sionally added to yellow brass to im- 
prove the casting qualities. Your mix- 
ture would be greatly improved by 
leaving out the zinc and substituting 
one pound of phosphor tin. The fol- 
lowing alloy is recommended: 
Copper, 90 pounds; tin, 10 pounds; yel- 
low phosphorus, four ounces. When 
handling phosphorus great care should 
be exercised, and the chemical should 
be kept under water at all times. jt 


also 
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Fic. 3 
of the pin being driven out easily. The 
taper of the large chills through the cen- 


ter bar is ™%-inch. A smaller taper is 
liable to result in the breaking of the bar 
when the chills are knocked out of the 
We this difficulty 


and increased the taper from % to ¥%- 


casting. experienced 
inch 

The chills for the end bearings, as well 
as the center chills, are oiled before they 
art 


placed in the mold. They are also 


civen a coating of steel core wash, which 


is mixed with denatured alcohol and 
dries very rapidly. After the bar has 
been cleaned it is ready for the fire-box 


and requires no machine work. Views 
of the 
the 


large chill are shown in Fig. 2, 
and chill for the shaker bar journal 
as well as the end chill, are shown in Fig. 
3. The A, Fig. 3, forms a 
guide as well as a rest for the chill when 
the the lug. This 
shoulder is made deep enough to cover 
the lug half way and prevents the sand 
from geting into the journal cavity B. 


shoulder at 


same is hung on 


CHILLS FoR THE SHAKER BAR JOURNAL AND THE END CHILL 


can be secured in one pound cans, and 
after it is opened it should be plunged 
into water and should always be sub- 
merged. When weighing any desired 
quantity a small tin can or ‘any suit 
able vessel containing water, is bal- 
anced on the scale, which is adjusted 
The 
phosphorus is then quickly transferred 
to the balanced vessel until the requir- 
ed amount is obtained. The weighed 
phosphorus is carried to the fur: 

the 


to weigh the amount required. 


cover being half remove the 
phosphorus is tossed onto the bat! 
is mixed by stirring. 
should 


phosphorus at 


A pair of t 

used in 

the furnace. In_ this 
case, phosphor tin can be used t 
vantage. 


ers be handli 


A good mixture containing 
this alloy follows: Copper, 90 pou 
tin, 8 pounds; phosphor tin, 2 pout 
If the phosphor tin or yellow | 
phorus is difficult to obtain try the 
lowing alloy: Copper, 90 pounds 


10 pounds; zinc, 2 pounds. K. 












8 TERE MERE NORE IIOP 


YET 


Qa t 


Sean 


bs 


iis 








Ea Tae 





f; 





THE SAND BLAST IN THE FOUNDRY.--- Il 


Discussion of the sand and gravel used for cleaning iron and 


steel castings--- Arrangement of the sand blasting department 


BY JAMES M. BETTON 


HE value of the ed with holes, to allow the steam and _ remains on the floor, dust from its own 


sand blast as a vapor to escape. particles, a portion of good sand that 
cleaning agent has not broken or is in large enough 


depends upon Deymg, Sand. particles to still do good work, and 
the quality of Care must be taken in drying sand a considerable quantity of fine burnt 
the sand used Over a fire, to avoid overheating it. sand that adheres to the casting and 
and this item An excess of heat calcines it, de- which is of no value as a cleaning 


may become an stroys its strength and cohesion, and medium, and which if used only adds 
important one Causes it to break into fine dust upon to the dust from the operation. 
in the ‘expense striking the article to be cleaned. Its Before refilling the sand tank. a 
of operating the force or cleaning power is impaired, portion of the acaieabiia floor ini 
outfit, especially and an excess of dust formed, which be swept off and the aaa’ atveunail 
if the sand has must be removed. through a double slanting screen of 
to be brought After drying, the sand should be a inter’ that will sesutite asides par- 





ir any is- screenec rough a No. 8 »sh screen . + . a 
from any dis creened through a No. 8 mesh screen ticles, stones, nails, bits of iron, etc., 


tance. The sand to remove stones and other articles 





: abl : from the good sand, which will be 
should be hard, sharp and clez -e liable to interfere with the ow as ; ; 
id be hard, h insti 1 clean, free |! s 7 ilcegiast fh retained by the lower screen, the dust 
m all clay, soil, ‘a an +r through the nozzle, and if it is de- , \ 
ll clay il, mica and other hroug the nozzle, and if it le passing through both meshes and re- 
ibstances tha m1 Oo create a_ sired to use sand of a special grade, an 
t tend a ss — 1 of Leela dns : “* moved by hand. This dust can be 
ust ane lave no c g p re 3 -reen with appropriate sh shoul : os ; 
1 have 1 cuttin power; a screen with appropriate mesh should used for cores and a part of it also 
(+ Gthese can usually be  washe ( be used. - 
5 P ished — out, for parting material. 
rmitting the user, frequently, to While fine sand can be used on : ; a. 
Pye re ; : : It is a saving of time to screen the 
il himself of local deposits of sand any work, quicker and often better . . 
a sand after using and before putting 
gravel. results can be obtained by using a , P ‘ 
ae ; oF : ; it back into the sand tank, to re- 
The sand should be thoroughly coarse grade or a fine gravel, that ‘ ae 
; oe ‘ ‘ ' move large pebbles, scraps of iron, 
ried before using, either by spread- will pass through a No. 6 mesh, and , 8 ; 
' : ae : bits of wood, nails, paper, and other 
ig it over a large area, as the floor for the ordinary run of iron castings . —. i ee bag: 
; ; . 4 : ' : , _ foreign particles that will find their 
a shed, or by using a drier in the and for steel castings, this gravel o1 oe ie 
: é as ; ; way into a sand blast room, and will 
rm of a sheet iron pan under which grit will be found to be of the great Se : ; ie uae 
; : se : surely plug the nozzle, if they do not 
‘oil of steam piping is located, or est value, as it stands, the impact on Bi ; ae ’ 
f ; é tac , seriously interfere with the proper 
slow fire maintained. A hopper tthe iron, shatters slowly, and much : 





\ °e ; delivery of the sand from the sand 
r erected around a small stove or of it can be used over a number of want 
; ; ae . : : ; ' tank. From one sand_ blast two 
im coil can also be_ used. The times, the proper grading being ob- 
L- r - "¢ » . = 
¢ ; er . randfuls of nails were removed, 
ter and larger the surface the tained by the addition of new ma- ‘“ dfuls of nails were removed, from 
4 : ° L! ther 1 ber ( ; ] cKS ( f ( 
‘ker each batch of sand will dry terial. another a number of blocks of wood 
. ‘ 6 : eae and a piece of lath two feet in length 
in the hopper driers the process ' gt 
é . Screening the Used Sand. er eee ee =S 
be hastened by inserting into the and in another case a %4-inch nozzle 
|}damp sand, sheet iron tubes perforat- After the sand has been used,there was plugged by a burnt fire: cracker, 
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Fic. 1—A Carr May Grit For CLEANING IRON AND Fic. 2—A Lonc Istanp Grit THat Has BEEN 


STEEL CASTINGS [THROUGH THE SAND BLAST SEVERAL TIMES 
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Fic. 3—A Fine GRAVEL FOR CLEANING 


the remains of a Fourth of July cele 
bration in the sand pit. 
Use of Local Sands. 


The dictates of 


using as 


economy point to 
local 


obtainable in 


freely as possible a 


sand, if this is readily 


good quality and grade, from lake, 


river, shore or pits, if it can be de 
livered at the foundry at a _ reason- 
able price, otherwise recourse may be 
New 


1 


Jersey, and Long Island sands, which 


had to the excellent Cape May, 


are offered at a reasonable price per 
tcn f. o. b. point of shipment, but on 
which the item of freight is often a 
serious problem. Good quartz or sil- 


r 
ica sands are obtainable in Indiana, 


Michigan, Massachusetts and _ other 
states, and there are a number of 
concerns that make a_ specialty of 
crushing and grading sands, which 


have the advantage of being true to 


grade, clean, and free from dust. 


Various Grades of Sand and Gravel. 


The accompanying illustration shows 


various grades and qualities of sand 


and gravels that have been used suc- 


cessfully in cleaning iron, steel and 


brass castings, and may serve as a 


suggestion or guide in the selection 


of sands, means of comparison being 


made by the wire screens shown in 





IRON AND STEEL 


all of 
which are reproduced in actual size. 


connection with the samples, 


Samples of Sand. 


A Cape May grit for cleaning iron 
and steel castings is shown in Fig. 1. 
‘his is known as grade No. 6, does 
excellent work and can be used many 
times. 

Long 
that has been through the sand blast 


Fig. 2 shows a Island grit 
several times under an air pressure of 
20 pounds, and was used for cleaning 
gray iron castings. The dust is burnt 
molding sand of no value for clean- 
ing and should be screened out. The 
good grit is 
This is grade No. 10. 


percentage of readily 
seen. 
A good, natural, fine gravel of val- 
ue for cleaning steel and iron, grade 
No. 10, is shown in Fig. 3. 
A finer grade of natural sand, grade 
N 12 


sNO, 


, Of great value for general 
work on iron, is shown in Fig. 4. 

fine, nat- 
dust, for 


grade No. 


An excellent, moderately 


ural sand, free from gen- 


eral foundry use, 20, is 
; ees 
shown in Fig. 5. 

A natural, Cape May sand, moderate- 
lax ee 
clean, general 


ly fine, valuable for 


foundry use, grade No. 18, is shown 
in Fig. 6. 


A natural bank sand, moderately 
fine, containing a large amount of 


Fic. 4—A FINe GRADE oF NATURAL SAND FOR GENERAL 
WorK ON 


TRON. 


fine sand of good value, grade No. 24, 
is shown in Fig. 7. 

A very evenly graded manufactured 
sand, which can be used with good 
results on steel castings, is shown 
Fig. 8. 


cellent for 


This is very clean and ex- 


steel sheets or 
account of its 


It is graded No. 


cleaning 
surfacing metals on 
regularity of grain. 
40. 

An artificial silica sand, grade No. 
100, that flows like water, is 
in Fig. 9. It is used for the finest 
finish on metals, glass, jewelry, etc 


shown 


and is a very valuable sand. 
A natural bank = sand, 

valuable for general 
grade No. 14, is 


clean 
sharp, foundry 
cleaning purposes, 


shown in Fig. 10. 
Cleaning Rooms. 


In considering the application 
the sat.d blast to foundry work, too 
often this becomes a matter of fitting 
in the sand blast to any odd room or 
corner that is not used for some other 
This 
probably not, and 
the room is so 


purpose. may or may not be 


convenient, often 
cramped and _ incon- 
venient, with no means of removing 
the dust, that it is difficult, if not 
impossible, to find men who will 
steadily work in it. 

Sand blasting creates dust from two 























Fse 5—A Moperatety Fine NATURAI 
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Fic. 7—A NATURAL BANK 


causes, first, from the shattering and 
powdering of the sand or gravel used 
and more from the scattering of the 
sand that is burnt surface 
of the 
work, from which the cores have only 
been partially knocked out. It is 
necessary to much dust; 
cannot be but if the 
used in the blast is ‘hard and 
of large grade and has not been over- 
heated, much of it will not be broken 
by contact with the 


on to the 


castings, especially in cored 
not 
have some 
avoided, sand 


sand 


casting and can 
be used again. 
Dust 


entire 


will fill the 


seriously 


penetrate to and 


cleaning room and 


nterfere with the proper cleaning of 
the work unless proper means to re- 
move it is employed, for no man can 
lo well when working in an atmo 
dust that 


ahead of 


with he 
feet 


impossibility of 


sphere so laden 
see 
out the 
this 


any time, even with the protection 


cannot three him, 
leaving 


breathing 


his 


almost solid matter 


a helmet and respirator. 
Removing the Dust. 


It is obvious that some means must 
the 
as it is made, and to keep it moving. 


be taken to remove dust as fast 


An exhaust blower will do this and 
if located at the right point, the at- 
be kept comfortably 


mosphere can 
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clean. In many cases the blower is 


found connected to a sheet iron hood 


or inverted funnel which is suspend- 
work to be 


bad 


portion 


ed in the room above the 


cleaned, as in Fig. 11. This is a 
arrangement, as only a small 
of the dust, that immediately over the 
affected 
around 


and circles 
the 
room, especially in the dead-air 
the the 


the hood, and is only partly removed. 


casting, is more 


and eddies sides of the 


Space 
lower rim of 


above level of 


If the lower rim of the hood is lo- 
cated at the level of the ceiling as in 
¥2; better 


there still 


result is obtained, 


Fig. 


but are slack spaces 


around the sides and lower corners 


of the room, especially if this is 
thoroughly tight, allowing no inward 
leakage of air, and much of this dust 
and is not removed. 


lies stagnant 


Location of the Cleaning Room. 
The 


ing 


blast- 


cleaning room for sand 


castings should be conveniently 


located adjoining the foundry or near 
to it, so that the work can be taken 
from the sand, delivered to the clean 
ers and removed to the machine shop 
the 


it is reached by an overhead crane or 


with least possible handling. If 
by an industrial railway track, it is of 
advantage both in delivering and re- 








Eve 


NLY GRADED MANUFACTURED SAND 


moving castings, and effects 
of time. 


a saving 


The room should be at least 12 x 15 
feet in area and of 
height, say 10 or 12 
upon whether 
track is 


any convenient 


feet, depending 


an overhead trolley 


made use of. If adjoining 


the foundry, the end next to it may 
be left open, for an exhaust fan must 
be provided with enough 


ugh air to work 


to advantage. The three remaining 


sides may have windows or not, as 


may be convenient, but the main light 
should be from 


preferably obtained 


an overhead skylight, and if windows 
are used, they should be located high 
the 


level of 


above floor, the sills being at a 


about 


seven feet, the space 
below being sheathed with corrugated 


The 


heavy 


or other sheet iron. 
be 
over the whole area, no opening being 
The _ skylights 
not be 


current of 


floor should 


covered with sheet iron 


necessary. and win- 


dows need made to open, as 


a constant air iS miain- 


tained through the room by means 


of an exhaust fan, the air passing in 
through the open front and _ out 


through the fan exhaust. 

This taken 
level of the floor of the room, on 
end opposite the 
foundry, 


current is out at the 


the 


opening from the 


through a vertical air duct 
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CLEAN ING PURPOSES 








that is made by running a tight par- 
tition from the top of the room down 
to about two feet above the 
about 18 


wall. 


floor and 


inches out from the near 


The upper part of this space is 
connected by 
iron piping, about 24 inches in diam- 


spiral or other sheet 


eter or larger, depending upon the 
size of the room, to the exhaust fan, 
which is located at the rear of and 


above the room and operated prefer 
ably by an electric motor. 
Dust Exhaust Arrangement. 
The dust is formed at a point from 
two to feet the 
and the operator’s face is between five 


three above floor, 
level; 
the dust 


and six feet from the same 


the fan being in operation, 


is carried away from the man down 
towards the floor, a constant supply 
of clean air taking its place, flowing 
on through the main door which 
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air must strain in through cracks, 


causing .unexpected 
the 


currents, starving 


fan, and preventing the 


removal of the dust. 


proper 


As the sand blast is portable, it is 
the 
one 


very convenient to arrange air 


piping with several outlets, as on 


each side of the room, for cases may 


occur would be desirable to 
tank 
the room, 
blast 


hose. 


when it 
the 
side of 
carry the 
length of 


move and work from 


the 
than to 


over 
other rather 
through a 
Such 


expensive, 


longer extra 
piping and valves are 


add 
fit, 


not 
to the completeness of the 
and 


out- 


will often save their expense 


on one job. 
Arrangement of the Cleaning Room. 


Put up suitable racks along the 
walls of the cleaning room to hang 
the hose on when not in use. These 


will lengthen the life of the hose very 
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heavier which falls to a 


bin on the floor. The sand blast $s 
located at the side of the feedirg 
hopper, so that the good sand flows 
into it when directed, and the delive: 
from the sand blast to the cleaning 
floor above is made by iron piping 
rubber hose, the latter giving the be 
wear. 


portion of 


KK 


Exhaust Fan. 

An exhaust fan draws the dust dow: 
from the cleaning room and delive 
it to a collector, and when proper 
proportioned it 


4 = 


cm 


will keep the clean 
ing room entirely free from dust, t 
principle of removing the dust fro: 
the bottom and drawing it away from 
the operator being identical with that 
shown in Fig. 13. 

In every 


fan or 
blower should be of ample dimensions 
to allow of the quick removal of dust 


case, the exhaust 
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Iron Hoop 

should be left partly open for this 

purpose. This arrangement is shown 
in Fig. 13. 

The dust may be lead to a sep- 

arator, of the spiral type, or other 

form which will separate the heavier 


portion and deposit it in a bin, suit- 


ably located, from which it may be 
drawn off from time to time, part 
used as parting sand and the balance 
otherwise disposed of, or the dust 


from the fan may be delivered out of 
doors through a plain pipe in isolated 
cases, or blown down into a _ tank 
containing a series of suspended cloth 
screens, 


trickling 


the dust 


constantly wet by 


streams of water, on which 


is held and washed off into a tank at 


the bottom in the form of mud 


The front of the room can _ be 
closed by light swinging doors or by 
screens that roll up, kept always 
partly open when the sand blast is 
working, to secure a proper amount 
of air for the fan. If the door and 
other openings are tightly closed r 
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INSTALLED 


materially and will more than pay for 


themselves. Place the sand blast at 
one side of the room near the front, 
so that the sand will be directed 
generally towards the rear of the 
room, or in the direction of the ex- 
haust current. This gives the heavy 
particles of flying sand time in which 
to settle down upon the floor. Put up 
hooks for shovels and wrenches, and 
keep them in their places when not 


n- USe. 
Sand Blast Under Cleaning Room. 
In some instances it is desirable to 

the 

the 
conven- 
light 
the 


locate its sand blast underneath 


cleaning room, in which case 


room can be made of any 


with overhead and 


required. In 


lent size, 


doors as floor 1s 


located an iron grating over a 


hop- 


per, into which the sand falls or is 


swept. At the bottom of this hopper 
Screens to 
fall to 


which falls 


re arranged separate 


stones, etc., which One Side, 


sand, into a 


the good 


feeding and dust, the 


hopper, 


+ 13—Dust ExHaust oN A LEVEL 
WITH THE FLooR OF THE 
CLEANING Room 
when running at a moderate spe 
and power. 
OBITUARIES. 
John Miller, pioneer foundryman of 


the Mahoning valley, died at his home 
in Youngstown, O., Nov. 24 from heart 
failure. He had been identified with the 
foundry business in Youngstown for 50 
years as a partner of Lloyd Booth, who 
died Mr. Miller 
the foundry and machine shop 
known as & Miller, 
United 


some years ago. con- 
ducted 
300th which 1s 
now a part of the 
& Foundry Co. 

| aie 
Mfg. Co., Freeport, 
aged 8&0 He 
active for 
Munn was one of the pioneers of 
Middle West, arriving at 
his younger days before 


Engineering 


Munn, president of: the Arc 
Ill., died Nov. 23, 
had 


years. retired fi 


business several years. 

Freeport 
there were Tf 
Verm 


Chicago 


roads, making the trip from 
and 


Buffalo. 


by stage water to 


way of 
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AN AUTOMATIC FOLLOW-UP SYSTEM 


Keeping records of orders in the foundry and lay- 


ing out work for the molders --- Promise sheet 


HERE are many factors that en- 
7 ter into the successful operation 

of a modern foundry, and among 
these are an exact knowledge of the cost 
of production, and the proper handling 
f orders. The subject of foundry 
cost keeping is now receiving more at- 
tention than _ heretofore. 
are beginning to appreciate the value of 
the methods used in other industries. 
all foundrymen, 
who come in 


Foundrymen 


Undoubtedly, 
those 
with the have felt at 
time or other the need of some 
tive method of handling orders so 
be able to give more 
thus 


espe- 
touch 
some 
effec- 
as to 
satisfactory 
a great 


cially close 


customer, 


de- 


liveries and prevent deal 


f complaint. 


Prompt Shipments. 


How to make and ship castings on 


me so as to keep each customer sat- 
isfied, is one of the problems confront- 


ng every foundryman, and any — ar- 
rangement that will enable him to ac- 
mplish this should have his careful 
ittention. 

Every foundryman is aware of the 
mportance of prompt deliveries in his 
fforts to secure orders, but frequently 
ifter an order has been received onthe 


strength of certain promises of deliv- 
ry, it is neglected or forgotten as far 
8 any attempt to meet the promises are 
lost 
‘alse a prospective customer is not sat- 


concerned. Many orders are be- 


ised that his orders will receive proper 
will 
receive better attention by the foundry 


attention, or else believes they 
whom he gives the order. 

In many foundries, castings are made 

‘ithout regard to the 


When 


customer, it is 


any order to 


= 


order is 
duly 
on a 
the 
must 
e the castings, the patterns may re- 
shelf until the 
juires about them. 


hich they belong. an 


al 


from a 
the 
the 


eived 


entered, patterns are placed 


lf in foundry, and unless 


tomer has specified when he 


in on the customer 
that this 
her orders in the foundry. 
effect the 
e castings will be made? 


has 
Does this 
order in 


It may be customer 


which 


None at all. 


ve any on 


the November 
Foundrymen’s 


*Presented at 


iladelphia Association. 


meeting of the 


If the last desirable class 
of work and calculated to swell the heat 
goes, 


castings less desirable for the foundry, 


pattern is a 


or tonnage, in it crowding out 
but just as necessary to the customer. 
If the last pattern is intricate or 
otherwise undesirable piece of work, it 
is allowed the shelf to- 
gether with a lot of other undesirable 


work that has allowed to 


an 
to remain on 


been accum- 


ulate. Some day the customer inquires 
for the castings. Some story is in- 
vented to pacify him, and everything 


turned upside down in an effort to get 


out the castings. 


Accumulation of Neglected Work. 
This 


that when the day of reckoning comes, 


neglected work so accumulates 
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often found in the lack of proper pro- 
vision for the discovery and replacing 
of defective One of 
this lack methods is, that 
one day this is complaining 
about neglected orders and the next day 
it is customer, so that in 
an effort to keep them all satisfied, the 
foundry is kept in a continuous tur- 
moil, often bad castings 
and bad Another’ disastrous 
result is that the customer becomes dis- 


castings. result 


of proper 
customer 


some other 


resulting in 
tempers. 


satisfied and is ready to change foun- 
dries of price, provided he 
feel that his orders 
will receive better attention. 


regardless 
can be made to 
Simple Follow-up System. 


By the adoption of a simple follow-up 





the foundry has a lot of undesirable system this trouble and confusion could 
work on hand that all the customers are be avoided. It should be remembered 
calling for at the same time. This is that labor in the foundry differs from 
not only a possible condition, but one other work in this, that the ma- 
that has been experienced time and _ chinist or other workman sees the prod- 
again. uct of his labor continually, and can 
Another source of annoyance to the replace any material found cefective. 
foundry as well as the customer is the The molder on the other hand does not 
accumulation of old orders that need see the product of his labor until the 
cleaning up, some only half filled, but. end of the day or it may be after many 
most of them needing but a few cast- days. This feature of the foundry bus- 
ings to complete the order. The reason iness is responsible for a great many 
for this accumulation of back orders is of the troubles of the foundryman. 
MOLDER MOLDER 
JOHN BROWN JOHN SMITH 
MONTH DAY ORDER PATTERN PIECES HOURS ORDER PATTERN PIECES) HOURS 
Nov. 4820 -B-1 2 4821 | 2 6 
C-3 
> C-2 
: C-3 
C-2 
4 C3 
. C-2 
C3 
; C-2 
6 C3 
7 “ 
U-5 
8 a 
9 2 ; 
10 
11 ’ ” 
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There are various order systems in 
use in the foundry business and some 
are models of record maintenance. Few 
of them, however, follow up orders to 


insure their prompt delivery. 
Purchasing Department Methods. 


of this 
methods 


In looking for a_ solution 
problem, the 
used by an up-to-date purchasing agent 
for a large industrial plant. When he 
places an order for material, the first 
thing 


let us consider 


he does is to set a date when 


shipment is to be made; he bases this 


date either on promises made by the 


shipper or on his expectations of de- 


livery. It would be practically impos- 
sible for him to go over the purchase 


orders 
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pattern to a certain molder to be made 
on a certain day, and basing the comple- 


tion of the order on the amount of 
work each molder has ahead of him. 
Each order is scheduled to be looked 


up on certain dates and all delinquencies 
are immediately reported and attention 
the other the 
foundry is according to a 


given same. In words, 
operated 
schedule. 


To carry out this plan, three forms 


or sheets are required. The first is the 
foundry layout sheet, Fig. 1; the sec- 
ond the daily work sheet, Fig. 2, and 


the third the promise sheet, Fig. 3. 
Foundry Layout Sheet. 


The foundry layout sheet is ruled hori- 














each day and select those re- zontally and in columns, each column 
quiring attention, so he marks this par- representing a molder or floor. The 
ticular order for attention on a certain spaces between horizontal lines repre- 
date and when that date arrives he sent working days. The lines are far 
takes out this order and any others enough apart to allow sufficient room 
Nov. 2, 1908 
errs ene — a | = 
| | 
| | 
MOLDER ORDER PATTERN PIECES || MOLDER | ORDER | PATTERN | PIECES 
J. BROWN 4820 B-1 2 | 
J. SMITH 39 pete 2 as ire 7 
: 4821 C-3 .. 2) 
| 
| 
8 4 4 — —— oe | 
4 
| 
| 
| } | 
The Foundry 
Fic. 2—Daity Work SHEET 
that may have been marked for the for inserting four or five 


same date and gives them all attention. 
If any still further attention 
he fixes the date and again marks the 
order as 


require 
before, none to be 
without 
scheduled for future attention. By 
method 


allowing 
put being 
this 
looked 
the 
after all 


away if unfilled, 


each purchase order is 


after systematically. By precisely 


same method we can _ look 


foundry orders. 


The System. 


I shall 
making out 


details of 
but 


the 
orders, 


not go into 


foundry will 


describe an automatic follow-up system 


for keeping track of orders systemati- 
cally until every item called for on 


n the 
order 


This 
consists of laying out the work as 
as orders 


has been delivered. plan 


fast 


are received, assigning each 


pattern num- 


bers. When an order is received, the 
foundry order is filled out in the usual 
the indicates on 


pattern the time required 


way, foreman each 
for molding, 


the number of pieces to be made each 


day, and the molder who will make 
the castings. The order clerk then 
marks on the foundry layout sheet, 
according to the nameof the molder, the 
number of the pattern and the number 
of pieces to be made each day, also 


the time required each day to make the 
castings. He carries this down until the 
total number of castings required is en- 
tered on the the date 
when the order will be completed, which 
is marked on 
of the 
pected to be 


sheet, noting 


the order as a_ record 


time when the castings are ex- 


completed. 


To illustrate—we receive an order for 


December, 1°08 


20 castings to be made from pattern B-], 
The indicates on the pa te 
that it will require five hours for 
casting, and names J. Brown as the 
Consequently, 10 working 


foreman 


molder. 


must elapse before the order is com- 
pleted. Turning to the foundry layout 
sheet, and in the column alloted to J 


Brown we enter the 20 castings. As- 


suming the order is received on the 
first day of the month and is the first 
order, .we enter two castings for the 
first day, two for the next, and 50 
on until the entire order of 20 castings 
will be completed on the 12th day. This 


date is marked on the order. 


Another illustration, more involved, 
The order calls for 10 cast- 
ings No. C-2, and 20 castings“No. C-3 
The foreman says that it will require 
three hours to make each of the first 
and two hours for each of the second 
He will make two of each per day, 
and assigns the job to J. Smith. In the 
column allotted to Smith we enter two 
castings No. C-2 at 3 hours each, mak- 
ing six hours and two castings No. C-3 
at: 2 each, making 4 hours, a 
total of 10 hours. While the 10 cast- 
ings, No. C-2, will be completed on the 
6th, the 20 castings, Nos C-3, will not 


follows. 


hours 


be completed until the 12th. This 
information is entered on the order 
opposite each item. While this man 
has a_ full day’s work _ before 


him for the first five days, he has only 
four hours of the next five days, so 


that as the orders come in, we must 
fill in these days with work he is ca- 
pable of handling. 


Daily Work Sheet. 


This filled in as 
the orders are received, will show first, 
what work is assigned to each molder 
and the probable length of time it will 
take him to complete it, and 
by referring to any certain date we can 
see what work is laid out for that day 
The next let the molder 
know in a convenient way what he is to 


layout sheet, when 


second, 


step is to 


make. For this purpose we use the daily 
work sheet, Fig. 2. To the left is en- 
the of the molder 
posite his name is entered the patterns 


tered name and op- 


he is to work on, and the number o! 
pieces he is to make that particular 
day. This is made up from the foun- 
dry layout sheet, and should be made 
up the day before, so as to be ready 
for the molder in the morning. It 
should be posted in a convenient place 
so that it can be seen by all the men 
It is a simple matter for the pattern 


= 


carrier to use this sheet in getting ou 
patterns for the 

The difference between the 
layout sheet and the daily work sheet 


molders. 


foundry 


Jecer 


is that 
the wo 
does nc 
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expect, 
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s that the daily work sheet shows only 
the work laid out for one day and 
does not show the time assigned to any 
Our system 


jo. so far has provided 
us with a means of knowing what to 
expect, the next step is to know if 


our expectations have been fulfilled, and 
it becomes necessary for us to follow up 
each order systematically. 


Promise Sheet. 


As stated previously, the date upon 
which we expect the complete order is 
entered on the copy of the order, so 
that by reference at any time to any 
order, we may know when it is ex- 
pected to be completed. We now take 
the copies of the orders and enter the 
number of the order on the promise 
sheet, Fig. 3, opposite the date the order 
is to be completed. On the left of the 
sheet we list the days of the month 
omitting Sundays, allowing as many 
lines as may be thought necessary to 
each day. Opposite the respective dates 
we place the number of the orders ac- 
cording to the date they are to be com- 
pleted, so that by turning to any one 
we have a list of the orders 
scheduled for completion on that date. 
As each day comes around we look up 
the orders that were to be completed 
that day. 
out, nothing more need be done, but 
when shipment is not made, new dates 
must be entered on the promise sheet. 

When it is impossible to keep a prom- 
ise made to a customer, he should be 
notified. This will often forestall com- 
plaints and will create the impression 
of customers that 
have not been ignored. 
The successful use of the foundry lay- 


day, 


If shipment is made as laid 


in the minds some 


their interests 


out and daily work sheets depends 
largely on the manner in which the 
promise sheet is checked up. It should 


be the duty of some one, each morning, 
to check the shipments of the day be- 
fore. To do this, it is only necessary 
to take those orders opposite a certain 
date and see if they have been com- 
pleted as scheduled, reporting on a 
special form any orders not completed. 
It would also be well to send to the 
shipping clerk a list of all orders prom- 
ised for completion on the following 
day. This will give him an opportunity 
to get those castings ready. 


Rush Orders. 


here is one phase of this subject 
thet has not yet been considered. In 
orcer that the system can be carried out 
successfully as planned no rush orders 
But this is a condition 


thet is not likely to exist at any time 


can be received. 


in the foundry business. Customers 
W send orders for castings that are 
Wented at once, or are wanted before 





our ordinary routine would give them 
the 
continue 


time each 
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The foundry will also 
make defective castings. 


In order to provide for rush orders 


castings. 
to 


and the replacing of defective castings 
it will be 


to allow sufficient 
week to take care of them. 


necessary 


This time will depend on the conditions 
existing in each foundry. 
that it 
to take care of rush orders and defec- 


If it is found 


requires one full day a week 


tive castings, we omit one day each 
week and lay out the work on the 
foundry layout sheet accordingly, or 


perhaps it may be best to omit two half 
days each week. 


For instance, it may 
be found from experience in one foun- 
dry that it requires nearly two days 


each week to handle this class of work, 
so that Tuesdays and Fridays may be 
allotted to the filling of rush orders 
and the replacing of defective castings. 
No work is assigned to these days from 
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get out this rush order. In entering this 
rush order in the foundry layout sheet 
we observe the same rules as in regu- 


lar work, so as to know as nearly as 


possible the time to which work has 
been assigned. As replace orders are 
to be considered as rush orders, the 
same system applies. Sometimes the 
foreman underestimates the time re- 
quired on a given job; he will also 


over-estimate on others, so that his es- 
timates, if made intelligently, will bal- 
ance up fairly well. 

3y the methods here outlined, it is 
possible to lay out the molding and 
shipping of castings of every size and 
weight regardless of the number of 
pieces wanted, the molding to cover a 
period of one day or two or three 
months or more if necessary, with the 
practical certainty that each piece will 
be molded, cast, cleaned and shipped 
on schedule time, including the filling 
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the orders as they are received, unless 
it is for castings that are wanted at 
once. The work for these two days is 
made up of rush orders and replacing 
defective castings, but it is not to be 
understood meaning that defective 
castings be replaced rush 
orders filled on any but these two days. 
Any to be of real 
must be elastic in its operation. 
rush 
to 


as 
cannot or 
service 

If a 
is received we crowd it in 
best advantage and _ here 
where the value of the system appears. 
Usually, when crowding a rush order 
in, something else is crowded out and 
is often allowed to remain out, but we 
only crowd it along, not out, and as we 
have allowed the necessary time in the 
previously 
made plans are upset in our effort to 


system 


order 


the is 


layout of our orders, no 


of rush orders and the replacing of de- 
fective castings. 


USE OF STEEL PUNCHINGS. 
By W. J. Keep 
Question:—We charge 1,500 pounds 
of pig iron, 1,300 pounds of machinery 
scrap, and 200 pounds of steel boiler 
punches in our cupola, and use two 
pounds of ferro-manganese to each 
1,000 pounds of iron in the ladle. 
Fine blow holes have resulted in the 
loss of a number of castings, which 

are also full of shot iron. 

Answer :—Would suggest that you 
use 1% pound of pure aluminum (not 
casting) to each 100 pounds of iron 
in the ladle. This is to be substituted 
for ferro-manganese. 






























































































































































































































































































































































































A MODERN CAST IRON PIPE FOUNDRY 


Description of the new plant of the Standard 
Cast Iron Pipe & Foundry Co., Bristol, Pa. 





yer 
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HE new plant of the Standard the main line of the Pennsylvania thence through a shorter shed to the 
Cast Iron Pipe & Foundry Co. railroad on the west to the Delaware proving press house. 


at Bristol, Pa, is mow prac- river on the east, a distance of a half In the design of the plant particu- 
tically complete. Several of the de- mile. This tract is intersected by the lar attention has been paid to se- 









partments are already in operation Bristol and Trenton turnpike, and curing rapid and economical handlin 
and one of the two big pipe foun- the section bordering on the river is facilities, the crane equipment being 
dries is ready for melting, while con occupied by the plant. A part of the remarkably complete. The stock yards 
struction work on the other is being opposite section is given over to an for the pipe foundries are situated 
rushed. Aside from t 


ie fact that this industrial village for the housing of near the siding along the front 


is now one of the largest plants in workmen, and the remainder, all high the building at either side of the 




















the world for the production of cast and practically level ground, is re- pola houses. In these yards it 


iron pipe, it is of particular interest served for later plans. scrap and coke are loaded into 


iil- 





in point of location, design and equip : , dustrial cars which are then run into 
Two Large Pipe Foundries. 


ment. the cupola house and lifted through a 
The Standard company is capitalized The pipe works proper consist of hatchway to the charging floor by a 
at $2,000,000. Its direct ry board and two large foundry buildings, each heavy traveling crane. It is possibl 
corps of officials include men of wide 105 x 475 feet, identical in design and that eventually the crane runway 
experience in the manufacture of pipe. equipment, fronting the turnpike. Each be extended out through the sides ™ 
and ample resources have been at of the buildings, in turn, houses two the cupola house to cover the stock —_— 
hand to carry out every detail of their casting units; that is, each half of the yards, as provision has been mad e J, t 
plans. Accordingly, the plant at Bris building has its own core and mold such a change. should it be de 
tol may be considered as embodying ovens and casting pits. The two units, advantageous. _ 
all that is best 1n modern pipe pra however, are served by common cu- ; ; Qj F 
tice; it is as nearly an ideal plant as polas, located in a front bay midway Heavy Melting Capacity. ies 
can be designed and built, and is ex- the length of the building, and by a The melting equipment of 
pected to show remarkable econo ‘ommon ramming machine, directly foundry consists of two Whiting re 
mies. opposite the cupola house. Extending polas, each of 108-inch shell, ar i 
The property of the Standard com- back from the center of each build- motor-driven Wilbraham-Green bl a 
pany consists of a 137-acre tract just ing is a pipe cleaning shed, 45 x 188 er mounted on a platform immedi Gr 
north of Bristol and extending from feet, leading to the coating house and ly behind the cupolas. The large di ' 
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ee 


length of 


Fic. 2—INTERIOR 


r of the cupola shell permits of a 
ry heavy lining, rendered necessary 
the severe demands imposed upon 


cupola in a pipe plant, and also 


ires a marked increase in melting 
‘iency. From the cupola the mol- 
metal can be carried to the melt- 
pits either by traveling crane or, if 
are otherwise employed, by 
track 
the 
Sixteen core ovens are provided in 
four 


cranes 


p 
transfer running the entire 


building. 
batteries of 


h foundry—two 


VIEW OF 








‘aerik 


1G. 3 


— THI 


THE MACHINE SHOP SHOWING 


serving each unit. These are 
at the 


building, 


rear and near the end 


: ] 1 
conveniently CiOse 


casting pits. They are coal fired 
the 
runways immediately in front. 
trial tracks 
Pit Arrangement Followed. 
The large mold ovens, two for each 


back and are served by overhead 
Indus- 
into the 


run ovens. 


1 


pit, are located near the center of the 
building and are built end to end. The 
pit which contains them extends back 


under the floor at one side sufficiently 


We 7 iy 


Na 


_— 


\ 


Gray IRON FouNpDRY FOR 


by ASns 


Unpber CONSTRUCTION 


for the bringing in of 
The 


to provide 
the 


other side of the depression is 


far 
coal and removal of ashes. 
given 
over to a heavy continuous conveyor 
for transferring the flasks back to the 
ramming machine 
shaken out. 
the flasks 


revolving table 


pipe has 


this 


after the 


been From con 
to a 

the 
extremely 
rights to 


which are controlled by the Standard 


veyor are delivered 
under 


and pass 


mechanical rammer, an 


successful machine, the 


company. 


ts ‘ yg} 


A 


GENERAL WorkK 
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The casting pits, located at the ex- 


treme ends of either building adja- 
cent to the mold-drying ovens, are of 
concrete. Each half of the foundry is 
equipped with three traveling cranes, 
flasks 


the blacking floor in front of the ram- 


one for transferring the from 
ming machine to the mold ovens, the 


flasks 


the ovens to the casting pit, and the 


second for carrying the from 


third for pouring. These cranes, six 
to a building, are of Pawling & Har- 
nischfeger make and are of 10 tons 
capacity each, though to meet the se- 
vere burden imposed by constant op- 


eration at high speed they are of the 


same proportions as standard 20-ton 
cranes. In the center of each build- 
ing is located a 10-ton electric Paw- 


ling & Harnischfeger post jib crane. 
Gravity Skid System. 


After 
are shaken from the molds and loaded 


the casting operation, the pipe 


“WE FOUNDRY 


located between 
and the 


yards are 


. 


shipping 


the testing houses railroad 


siding. 
The General Foundry. 


In addition to pipe 
foundries, the plant includes a general 


foundry for the 


the two large 


manufacture of fit- 
specials, for molding flasks 
and for such general work as can be 
handled 


tings or 


requirements are 
120 x 200 feet 


and is equipped with an Epping cupola 


after these 


met. This building is 


of large capacity. Its crane equip- 
ment is also complete to an unusual 
30-ton Niles- 
3ement-Pond traveling crane and four 
traveling jibs of 10 tons capacity each; 


the side bays are also fitted with tray- 


degree, consisting of a 


eling cranes. 
In the cleaning house, a building 50 
x 200 feet located between the gen- 


eral foundry and the machine shop, 


another traveling crane runs_ out 
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partly enclosed. A 20-ton traveli 
crane spans the main bay and a ligh 
er crane the side bay. 

The same completeness of equ 
ment is apparent in the pattern sh 
a thoroughly fireproof — structu: 


50 x 120 feet, adjacent to the n 
chine shop. In addition to the usual 
run of patternmaking tools, the 


equipment includes a “Wiadkin Wooi- 
worker,’ a machine of British ma: 

facture rarely seen in American shops 
though of remarkable efficiency in 
In the pat- 
tools are belt con- 
nected with a motor-driven shaft, but 
in the machine shop the individual mo- 
tor drive is employed 
Both the and pattern 
shop are equipped with the Sturtevant 
hot air heating system; on the visit 
of the writer they were comfortably 
although it 
morning of the 


core box and shape work. 


tern shop the 


exclusively 
machine shop 


warm, was early in the 


first day the system 




















lic. 4—PLANT OF THE STANDARD CAsT Iron Pipe & Founpry Co. Founpries Nos. 1 ANp 2 ARE ON THE RIGHT, 
SHOWING CLEANING SHEDS, COATING AND ProvinG House. THE GENERAL FouNpry Is ON THE LEFT 
on transfer cars, which carry them a_ through an open gable on a skeleton was in operation, and a sharp wind 
short distance to the cleaning shed frame to cover the storage yard and was blowing from the north. 
and deliver them to inclined skids siding. The removal of the cleaning ; 
leading to the coating house. In this department from one corner of the Power and Water Plant. 
connection it should be stated that foundry ‘building, as is the common The power house, which is suffi- 


the entire site of the plant has been 
carefully graded so as to slope toward 
the river at the rate of ™% inch to the 
foot. This, fact 
that the various stages in the produc 


together with the 
tion of the pipe lead regularly down 
docks 


and the storage yards, explains one of 


toward the shipping yard, the 


the methods employed to secure eco- 
nomical operation. 

In the 
room 70 x 110 feet, the pipe roll au- 


coating house, an enclosed 


tomatically onto cars which run into 


the heating ovens in bays at either 


After 
tank, they continue on 


side. treatment in the coating 
skids to the 
testing house where a hydraulic prov- 
ing press, built by the Watson-Stillman 


Co., is in operation. The storage and 


practice, to a separate building when 
its dirt 
with 


and noise do not interfere 


other departments, is a com- 


mendable feature. 


Heavy Machine Tools. 


The machine shop, a well 
building 80 x 200 feet, is 
for the massive scale on which it has 
Planers of 36, 48, and 
capacity, lathes 


lighted 
noteworthy 


been equipped. 
60-inch ranging from 
the smaller sizes up to 60-inch, all of 
Putnam Machine Co. make, and Niles- 
to 72- 
the equip- 
The large machines occupy the 


Bement-Pond boring mills up 
inch, are only a part of 
ment. 
greater part of the building, but one 
end is devoted to a shop of smaller 
tools and a commodious tool room is 


ciently large to admit additional ca- 
pacity, is equipped with two Robert 
Wetherill & Co. tandem compound 
condensing engines and two 150-kilo- 
watt Westinghouse generators. The 
two boilers are Edgemoor, each 250 
horsepower. The boiler house is con- 
nected by counterbalanced rising steel 
doors, with the coal pockets over 
which runs an elevated siding. Thc 
plant has_ its water system, a 
Wetherill pumping engine of 1,500,- 
000 gallons’ capacity being a part of 
the power equipment. The 
standpipe provides ample pressure on 
mains throughout the plant. There is 
absolutely no danger of fire, howev 

as the buildings are all of brick and 
steel construction, 


own 


house 


with slate roofs. 
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Concrete has also been generously 


eniployed. 
Houses for Employes. 


Ywing to the fact that the plant is 
little 3ristol, 
that even 
for 
secure, the 
itself the 
streets have 
pl rt 
mains 


distance outside 


the 


some 


} 
and 


city accommo- 
difficult 
taken 


Regular 


in 


dations workmen are to 


company has upon 


housing problem. 
graded through a 
the 


installed 


been 


convenient to works, water 


have been and about 


$0 substantial brick houses have been 


erected. Thirty of these, arranged in 
terrace style, are of four rooms each; 
16 are larger, having six rooms each, 
and four 


other advantages; 


re detached houses of good size. Be- 


besides 


sides these, several houses acquired 


the 
foremen. 


site now 


The 


air, 


with are occupied by 


location is such to 


as 


insure pure good water and thor- 


igh drainage: and, as Italian labor 


is chiefly employed, this little colony 


will go a long way toward settling 


the housing question. 
The work of constructing this plant 


has required about a year and con- 
siderable is yet to be done on the 
No. 2 pipe foundry. No. 1 has just 
heen completed, and the other de 
partments have been in operation for 
some time. The two pipe foundries 
have a capacity of 350 tons of pipe 
daily, and the fact that there are four 


units renders it possible to specialize 


yn sizes to a considerable extent. 


Water and Rail Shipments. 


In regard to shipping facilities, the 


site is extremely fortunate. A_ siding 
ywwned by the company runs from the 
Pennsylvania main line and encircles 

plant. A dock the Del- 
reaches feet at 


new into 
20 of 
low tide, thereby giving the best of 
all Atlantic 


incoming and 


aware water 


water connections with 
coast both 
outgoing freight and securing an im- 


points for 


portant advantage on pipe shipments 


for export. 


MIXTURE FOR HYDRAULIC 
CYLINDERS. 
By W. J. Keep 


Juestion:—We have been requested 
to make a hydraulic cylinder for a 
wheel press. The hydraulic pres- 


150 


S$ per square inch and the cylinder 


sure required ranges from 125 to 
bushings, 
to fit 


surface is 


not provided with brass 
the 

In this bored 
to 
it may leak past the fitting of the 
The old 


defective in the 


inside is bored out the 


ram, cast an 


nular chamber catch any water 


n and cylinder. cylinder 


oved chamber 
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on the 
stock 
of pig iron: No. 1 hot blast—silicon, 
0.75 to 1.75 
phur, 0.03 per cent; phosphorus, 


where ‘the pressure is exerted 


ram. We have the following 


sul 


0.70 
per cent; manganese, 1 per cent. No 
> 


2 cold blast—silicon, 1.21 per cent; sul- 


per cent per cent; 


phur, 0.19 per cent; phosphorus, 0.32 
0.26 
Coke iron—silicon, 2.75 per cent; sul- 
0.40 
0.30 


per cent; manganese, per cent. 


phur, 0.03 per cent; phosphorus, 
to 0.70 


to 1 per cent. 


per cent, and manganese, 


We melted the follow- 
ing mixture in a cupola and cast one 


cylinder: Charcoal, cold blast, 600 
pounds charcoal, hot’ blast, 3,000 
pounds; engine scrap, 2,600 pounds. 


The weight of the cylinder was about 
left the casting 
What is 


mixture? 


5,800 pounds, and we 


in the sand until cold. your 


opinion regarding this 


Answer:—The casting should have 


contained about 1 cent of silicon, 


0.50 


per 


per cent of phosphorus, 0.07 per 
cent of sulphur, and 0.70 per cent of 
manganese. The approximate angly- 
sis of your pig iron varies too much 


to use in calculating a mixture of this 


kind. Your scrap should be consid- 
ered as containing 1.50 per cent of 
silicon and 0.10 per cent of sulphur. 
You were safe in the mixture used 


owing to the low sulphur in the hot 


blast 


pig. I would suggest that you 
use 50 per cent of scrap, or the fol- 
lowing mixture: Cold blast iron, 400 
pounds; hot blast iron, 1,200 pounds; 


coke iron, 1,600 pounds; engine scrap, 


3,000 pounds. Be careful to. select 
the iron to keep the silicon below 1 
per cent. 


BUYING PIG IRON BY ANALY- 
SIS. 

The Pittsburg Foundrymen’s Associa- 

tion, at its monthly meeting at the Hotel 

Nov. 2, its 


Duquesne, expressed 


judgment in favor of the buying 
of pig iron. by analysis, a_ resolu 
tion to this effect being unanimously 
passed. This action preceded a_thor- 


ough and interesting discussion of stand- 
ard specifications for foundry pig iron, 
in which both foundrymen and furnace- 
men participated. 

H. E. Field, of Mackintosh, Hemp- 
hill & Co., chairman of the committee of 
the American Foundrymen’s Association, 
the Mr. Field 
gested the advisability of establishing a 


opened subject. sug- 
standard base analysis for foundry iron, 
of 


and sulphur with a sliding scale arrange- 


calling for a fixed content silicon 


ment which would allow a fluctuation in 


price by a certain constant, according 


to variations in the two elements. 


177 


The suggestion as to the working out 
of this sliding scale for iron analyzing 
above or below the base was to allow 
25 cents from or to whatever price the 
contract call for, according to 
the respective cases, for each unit of 
variation in the silicon or sulphur con- 
tent. This arrangement would in no 
manner interfere with the market price 
of foundry the time 
it was bought or during the life of the 


might 


standard iron at 
contract, this being as much a matter 
of at present. 
It would, however, provide a generally 
ratio for 
to analysis 
Mr. Field ex- 
plained that his proposition was merely 


individual settlement as 


accepted and_ understood 
grades ranging according 


from the standard base. 


a tentative one, and that his committee 
was now at work upon the question of 
a standard specification, but had as yet 
reached no conclusions. 


Walter Wood, of R. D. Wood & Co., 
Philadelphia, the commit- 
tee of the Association for 
Testing Materials, which is also work- 
ing for a standard specification of pig 
iron, was present, and spoke upon the 
He said purpose of a 
standard specification in itself and out- 
side of any contractual relations such 
as price arrangement, etc., was to afford 
the foundryman a clear recognition of 


representing 
American 


subject. the 


an iron upon which he could base his 
calculations according to his individual 
needs as he knew them. Mr. Wood 


thought that the question could be han- 
dled in logical steps, first, whether buy- 
ing by analysis is desirable, and second, 
should be fixed standard 


what as a 


analysis. 


FE. H. Williams, of the Perry Iron 
Co., Erie, Pa. spoke on the difficulties 
from the of 
always meeting specifications. 
This followed from a lack of uniformity 


furnaceman’s_ standpoint 


ironclad 
in the manufacturing process beyond 
the control of the furnace, and resulting 
in the handling of the crude and varying 
materials, such as the ore, coke, lime 
Mr. Williams be- 


standard specification 


and air. 
that 


should be broad enough to cover the var- 


stone even 


lieved any 
iables in the manufacture for which the 


furnacemen were not 


Mr. Mason, of the Midland Steel Co., 
Pittsburg, expressed his opinion that the 


responsible. 


fixing of any standard basis to be of 
value must be general in its scope, ap- 
foundrymen 
in all parts of the country. Other Pitts- 
burg foundrymen and pig iron buyers 
who were present gave their views upon 
the subject. The sense of those pres- 
ent that the standard base to be 
adopted should range from 1.75 to 2.25 
silicon and 0.05 sulphur. 


plying to furnacemen and 


was 
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The discussion of a 


Foundry practical method of fol- 
Follow-Up lowing up orders 
System through the foundry, 


presented elsewhere in 
this issue, directs attention to an im- 
portant detail wherein many foundry- 
men are lax. It is true that the 
question of delivery was not a se- 
rious one during the last 12 months, 
as nearly all the casting plants were 
in position to make 


early shipments 


on account of the scarcity of orders. 


Yet in times of prosperity the adop- 
tion of the system outlined will prove 
beneficial to every foundry, inasmuch 
as delivery, made as promised, is a fac- 
tor of as much importance to many 
buyers 


] 
le 


as the question of price. The 


plan is simple and does not involve 
an intricate card system with cross 


cuts that only too frequently are con 


fusing. The distribution of work in 


the foundry to insure prompt atten- 


tion and early completion is the first 


+ 


step, and the layout sheet for record- 


ing this operation is exceedingly sim- 


ple. The daily work sheet is provided 


¢ 


to let the molder know in a convenient 


way what he has to make. It obviates 


the necessity of pattern distribution 


throughout the day, and when work 


has been assigned each molder, the 


foreman can devote his time and at- 


tention to more serious’ problems 


throughout the plant. The third form, 
which completes the system, is known 
as the promise sheet. On this is en- 
tered the time when the work is to 
be finished and insures its delivery to 
he customer as promised. The ac- 


cumulation of unfilled orders is en 


tirely obviated, and the foreman is 
prevented from laying aside difficult 
molding at f 


yatterns lor 


some tuture 


me when conditions might be more 


favorable than those existing when 
they are delivered to him. The ad 
vantages of the system are obvious 
to every foundryman, and its adoption 
will result in satisfied customers and 
sh p operated according to sched 
ule. 
The purchase of pig 
Buying Pig iron by = analysis is 


Iron by again provoking consid 
Analysis erable discussion among 


foundrymen, and one lo- 
cal association has recently gone on 
ecord 
metal in this way. It is evident that, 
efforts 


Foundrymen’s 


as favoring the buying of pig 


made by 
Ass ycia 


‘ure the adoption of its stand 


+ ithe 1; r it] 
TWITHNSTANGINGE tne 


American 


specifications governing iron con 


icts by the foundrymen of this 
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country, in the bulk of orders pla 


with the fracture ak 


furnaces, 
is considered, and it is logical to 
sume that cupola charges in many 
shops are largely made up by rule 
thumb methods instead of by che 
ical analysis. The revision of present 


both 


Associati in 


specifications is desired by 


American Foundrymen’s 
and ithe American Society for Test 
Materials, and 


many meetings have 


been held which have been attended 


by both foundrymen and furnace op 


ators. The question of buying by 
analysis is no longer involved. It is 
admitted that only in this way can the 
foundryman learn the exact nature of 
the material that he has purchased 
The economy of this practice has also 
been proved ‘beyond question, and the 
fracture 


theory was exploded many 


years ago. Whatever discussions 

proposed revision of the present speci- 
fications should evoke, it would seem 
that they be limited to the proper pro- 
tection of the foundrymen’s interests 
in the way of rebates for inferior iron, 
and a suitable bonus should be pro- 
vided on the other hand to be paid the 
furnace operators for an excess of 
silicon, and a maximum and minim 

percentage of sulphur should also be 
named. Furnacemen generally conti 

that from a lack of uniformity in 

manufacturing processes beyond con 
trol in the furnace, which result in 


l 
wide variation of the analyses of 


day’s production, that any standard 
specifications that should be adopted 


by the societies having the revision i 


hand, should be broad enough to cover 
the variables in manufacture for which 
they are not responsible. On the other 
hand, the foundrymen’s interest must 
be protected. Purchasers of castings 
are becoming more exacting, and w 


rrowing tendency towards decreas 


sectional weight and increas 
strength, it is absolutely essential that 
foundrymen have a definite knowledg: 
of the nature of the metal which they 


During the past 30 days 


there has been a mar! 


Trade 
Outlook 


improvement in 
branches of the _ fo 
dry industry. There has 


also been 


a noteworthy revival in 

mand in the iron and steel trade, 

the indications: are that if this 
maintained during the next few mot 
the country will be on a normal ba 
as far as iron production is concern 
Never bef 
history of the iron and st 
trade — did 


early in the new year. 
in the 


production decline 


Dec 


rea 
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reatly from the previous year’s record 
1908, steel 
itput up to the present time has suf- 
of 40 
refreshing 


s in and the iron and 


loss 
it 


of 


ered a nearly per cent. 


to 
are 


lowever, is note 
lat years 
lly 
irries production ahead of all previous 
the 


barometer 


depression gener- 


followed by increased demand which 


iron 
of 
to 
ssume that the foundry industry will 


and 
the 
conditions, it 


igh water marks, as 


rade is considered 


eneral trade is fair 


enefit thereby. During the panic of 
1894 only 6,657,388 tons of iron were 
made, but in the succeeding year pro- 
increased to 9,446,308 
50 The 
pression of 1904 witnessed a 
16,497,033 tons from 18,009, in 
1903. Yet in 1905 there was a marked 
revival of business, and pig iron pro- 
to 22,992,380 


[ron and steel masters, without undue 


uction was 
tons—nearly per cent. de- 


decline 
25? 


tO 


juction increased tons. 


iptimism, freely predict that the loss 

nearly 9,000,000 tons in the pig 
sutput during the present year, should 
1909, 


up 


iron 


and if 
to 
rophecy, the increase in demand will 
Since July 1, 
has 


least be recovered in 


rade conditions measure their 


nearly 40 per cent. 


g iron production shown a 


and the 
1,573,824 


in 


healthy monthly increase, 


Yctober tonnage was 


1,416,252 


an increase of 15 


tons, 


against ns 


ti Septem- 
7,572 tons. Dur- 
the past two weeks greater inter- 

st has been displayed in the pig iron 
market by foundrymen generally, and 
arly everywhere the buying has been 
The of 
ving by the r 
1 includes 
rs to ¢ri 


ivy indication increased 


ailro: ds is noticeable 


almost everything from 


and involves 


ack fasteners, 
and malleable 
ist, No. 


e: 
held at 
2 


of steel 


the 


ivy tonnage 


istings. In standard 
$17, Phila- 


southern is quoted 


1S 
No. 
Cincinnati. 
No. 2 
Superior charcoal, $19.50. 
south, sales for the 
100,000 tons at prices 
No. 2. 


uundry iron 


and 


1 


In the Chicago 


ict, local commands $16.50, 
Lake 
the month 
sily aggregate 


sed on $13 for standard 


PERSONAL. 


Holt, foreman 
Works, 
appointed 


he 


H. 


Stove 


of 
Newark, 
foreman 
the 


Chas. 
Vehrle 
of the 
Detroit 


been 


uundry department of 
Works, Detroit. 


George Tangye, one of 


tove 
the found- 


rs of the great engineering firm at 
methwick, 
to 


irmingham, a group 


England, has decided 


resent Birmingham 


' + 
of 


most 


sting relics, formerly belonging t 


O., 


to 
University, 


inter- 
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James Watt, and 
the form of a group known the a 
Watt Museum. For a 1 

found a 


now 


Frederick H. 


wide 


had 


organiza- 


Leland, who has 


experience in shop 
tion and the development of cost ac- 


r¢ sting 
at 


place in 


Heathfield, 


counting methods, has become asso- 
Marwick, Mitchell & Co., 
79 Wall street, 


serve 


+} 


residence with 


ciated 
7 
chartered 


New 


cern 


accountanis, 
York. He 


in cap icity 


England. 


Arthur Knight, forme will this con 


tendent of the foundry the of industrial 


Works, Win 


has taken 


Iron specialist. 
toba, C 
foundry of the Can 
Railway Co. of 
John C, 
W. 


nas 


toba 
an., 
adi 
that place OBITUARY. 

ym DeVere Burr, managin: 
, Nev ‘ork ty, ie Metal Industry, New York, 


appointed 


Pangborn, 
Pangborn Co 


been appendicitis, at 


1 
presidents of the Foundry pI - ye JF; 32 , aged 33 


sociation, to succeed 


W.,, resigned. a 


Pridmore, 


Mr. Burr was for many years 
Thomas 1 


B.A. 


appointed to 


writer on and scientific 


Chicago, subjects, known 


among 


the unexpired journal technical 


ss 
the 
held 


Pridmore, 


o! 


pre 
trustee | 


Foundry Supply degree of civil en- 


ciation, by his f New 


died 1 tly in Scot iswick, N. | 
land. uently received 
eS kL. He 
ent of the Scientific 
I I 16 j 
1903, was mechanical editor of 


As Mr. 


“Bicy cle 


‘rs College, 

1875, and Se- 
of A. B. 

th 

Ul 


1e editorial 


who in sul 
the d 


le@orTree 


Blunt, formerly was on 
SIX 
to 

The 


Burr 


Central Foundry American for 
Ind., has 
with the foundry d 
Moran Co., Seattle, asl ( e1ge. 
Weigel sever his c - kn for three works, 
the E. Molding , 

chine Works, Davenport, Iowa, on n » and “Rapid Transit in 


issoci years, from 1888 


plant, Vincennes, 
himself 
the an author, is 


M. 


tion 


of 
Re- 
the Hud- 
New York 
He 

a arried daugh- 
Hudson C. 


, 
student 


K. will 
with Killing’s 


1, and will engage in the foundry is sur- 


at Wellington, 
R. E. Turnbull, 


molding machine trade 


ness Kansas. marr 


. Burr, at 
known i 


thr 


well 
ughout 
central has again associated 
self 


for 


west, 
with 
the 


machines 


Henry E. Pridmore, 


exclusive sale of 


MIXTURE FOR LARGE CAST 
IRON BALLS. 
By W. J. KEEP 
We recently filled an order 
iron balls 
The 
brittle 


manufactured 
cern. 

N 
with the 
ered his 
on Nov 


general mat 


O. Fleming, 


Rust Boiler 


connection 


Ouestion: 


for 214 tons of cast for use 


in cement machines. entire lot 


15, to ace proved to be too and was 
of tl 
Mansfield, 


O’Neil | 


and 


Ta ager 
& Machine Co., 
John E 


president 


broken within 18 hours. In our mix- 


ture we used one-third stove plate and 


The 


are 


two-thirds of sash weight 
balls 


apparently 


scrap. 
diameter and 


What 


are 5 inches in 
son 


O 


Foundry Go... 
H. Davis 
the company 

H. P. Jan 


neer of the 


quite hard. mixture 


yn, should we use? 


Answer :—Your mixture 1s entirely too 
ies, formerly electrical engi- high in sulphur. 


Bryant Electric Co., 


The stove plate scrap 
contains a 
the 
sulphur in the sash weights undoubtedly 
high. You had 


old car wheels and if the castings prove 


undoubtedly 
of 


that you use 


been placed in charge of the high sulphur, while 


the 


percentage 


new line of push button 


on the 


Mfg 


recently placed market runs very better use 


Cutler-Hammer 

John Warrington, foreman of the satisfactory 
plant of Archibald 
Ltd., West 


Bromwich, 
cently presented by 


you might add stove plate 
weight the 
The added 
should be carefully considered so that 
be 
Use 40 pounds of limestone for 
of to 
sulphur. 


and sash scrap to cheapen 


mixture. amount to be 


this concern with a gold watch ar the entire mixture will not dam 


having aged. 


guard, 


fact that he retired each ton iron melted 


faithful 


ing the remove 


years of service. the 







































































































































































FOUNDRY & PATTERN SHOP EQUIPMENT 


Tilting Crucible Furnace---Steel Shot for Sandblasting--- Exhibit 
of Malleable Castings --- Patternmakers’ Vise --- Centrifugal 


Air Compressors --- Molding Machines in Stove Foundries 


NEW tilting crucible furnace for 
A melting the softer metals, manu 

factured by the Ideal Furnace Co., 
Scottdale, Pa., is shown in the ac- 
companying illustrations. This fur- 
nace retains the good features of pit 
furnaces and combines with it the 
more modern method of pouring by 
tilting. The crucible is not removed 
from the fire and is always ready for 
fueling. Any required aniount of 
charge can be poured from the cruci 
ble and the balance left in the fur 
nace, which will hold its temperature 
for 1% hours. No additional fuel is 
necessary during this time, as the air 
blast is shut off. By this method a 
heat or part of a heat may be held 
in the crucible until it is convenient 
to cast, with no bad effects such as 
over-heating or oxidation As a large 
volume of air is required, a low pres- 
sure blower is used which tends to 
reduce oxidation. 

The furnace is made of sheet stee! 
and is composed of two sections, the 
main body and the locking ring. The 
body of the furnace which rests on 
two trunnions is lined with fire brick 
and carries its own grate bars and 
locking ring. This ring connects 
furnace with the air supply base when 
in operation, and is locked to the 
body when pouring 
sists of 5-inch fire brick and the two 
special top bricks are made remoy 


able. The furnace has a capacity 














Fic. 1—Furnace Unper BLast 


600 pounds, is 44 inches high over 
all and occupies a floor space 6 x 6 
inches. The coke consumption is 40 


pounds per 100 pounds of metal 





11 2—OPERATING 


FEEDING FURNACE 


THROUGH Hopper 


melted, and the air pressure required 
s one ounce. Tests show the loss in 
ing to be extremely light, and the 
metal can be poured in an hour and 

half or less from the time of start 


ing the fire. 


he furnace under blast is shown 
in Fig. 1 and in position ready to 
tilt in Fig. 3. Fig. 2 shows the oper- 
itor feeding the furnace through the 
hopper. This consists of an old cruci 
ble and by its use the metal ‘is 
brought to a high heat and feeds it 
self into the lower crucible. In this 
way the surplus heat is utilized, re- 
sulting in a light fuel consumption. 
Light scrap can be fed into the cruci- 
ble with a shovel and the hopper can 
be removed by means of a bar pro 
vided for this purpose. Fig. 4 shows 
the operator skimming the metal. The 


skimmer is an ordinary perforated 





cast iron ladle. A cross section oi 
the furnace is shown in Fig. 5. 

The crucibles are placed upon a 
block of graphite or on a brick about 
6 inches high, which rests on the cen 
ter grate made in one piece and 
fastened to the furnace body. The 
lip of the crucible extends into the 
wall of the lining at the pouring out 
let and a wedge shaped brick oppo 
site the lip holds the crucible in place 


CHILLED STEEL SHOT IN SAND 
BLAST WORK. 

Attention is now being directed in 
the American foundry field to the use 
of chilled steel shot as a_ substitute 
for sand in the cleaning of castings 
by sand blast. This material 
largely employed in the foundries of 
Great Britain and the continent 
where the sand blast has been devel 
oped to a high state of efficiency, and 
many concerns employ it exclusive! 
for their finer grades of work. Thes 
shot range from about the size 
common bird shot down to almost 
powder stage, and are tempered 
such a way as to cut French, burr, 
the hardest stone known in Fran 
onyx, granite, etc. They do not breal 


1 


when coming into contact with the 

ticle to be cleaned; their cutting pow 
ers are retained for a long time, thu 
permitting of their repeated use. They 


can be used to advantage with a1 











Fic. 3—Briast Orr, FurRNACE READY TO 
TILT 





are 
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sand blast 
pressure oO 
vave been 
to sieve t 
which 


are 


lic. 


nd 
clean 
. iperior 
The 
extrem 
ern has 
nd 
which ha 
mpt to 


iid 


iron 


+] 
SCaie 


device 


f 


once 


he 


process 
removed. 


shot, 


all 


used, 


in 


operating with 
15 pounds. 
it 
the 
foreign 


a 
After 
necessary 


they 
is 
course of 
materials 


This elimination of dust 





4—SKIMMING 


| 

Cly 
found their 
rapid 1 


d 


co 


couplings, 


and 
shot 


na 


results. 


life 


of 


i 
L 


lon 


n 


bc 


defied 


re 


this 


constant 


turally 


A 


oO 
sS- 


ring 


it with diamonds. 
ther statement is that “ 


THI 


chilled 


corundum 
CV ery 


steel 


METAL 


employment 
produces very 
steel 
Canadian 


shot 


con- 


work economical 


rock, 
previous at- 
An- 
teel I-beams, 


plates, 


> 


€tc., 


have been encountered and penetrated 


in soundings, 


al 


to be 


these tiny 
Sand _ blast 


emarkab 
ree air 


f iron 


linute at 15 pounds pressure, 


quare 
leaned 
juare it 
ree 
1.6 
leaned 
ressure. 


ccording to the number of 
if free air, but the two examples cited 


vive 


Che shot is imported by the Harrison 
Dorchester 


Supply 


yle 


ly 


per 


cas 


per 


ich. 


square 
per 


as 


to 


spheres 
work 

rapid. 
minute, 


tings 


feet of 
minute 
With 


air per minute, 


feet, 


The 


Co., 


- 
~ 


“ 


no 
resist 


of 


can 


iron 
at 


3 


respectively, 
minute 
surfaces 


a fair idea of what 


and 


substance 


with 
With 
ly, 


castings 


34 


with 


seems 


the action of 


shot.” 


is 
of 
feet 
per 
0.3 


be 


this shot 
15 feet 
square 
be cleaned 
or 
can 
15 pounds per 
of 
and 


cubic feet 


square feet 
can ‘be 
15 


cleaned 


pounds 
cubic feet 
can be 


/ 


vary 


done. 
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avenue extension, Boston. This 
pany made an arrangement 
with the Tilghman-Brooksbank Sand 
Blast Co., Philadelphia, the 
latter. acquires exclusive selling rights 
of the material for sand blast purposes. 


com- 
has 


whereby 


TRADE NOTES. 
Matthew Addy & Co., Chicago, have 
been appointed exclusive walla: agents 
for the product of the Williamson 
Furnace made by the Williamson Iron 
Co., Birmingham, Ala. 
Hickman, Williams & Co., 
have been appointed exclusive 


Chicago 
agents 
for the sale of the Bessie ferro-silicon 
made at New Straightsville, O. The 
territory covers all of the states west 
and south cf Pennsylvania, 
of the city of Baltimore. 
Robert A. Bruce, 
the Carnegie Steel Co., 
been 
agent 
street, 


exclusive 
formerly with 
Pittsburg, 
Pittsburg 


has 

resident 
99 John 
The Pitts- 
will 


appointed 
Crocker Bros., 
York City. 
burg office of this 
the present be in 
the offices of Reed 
Frick building. 
The Northern Engineering 
Detroit installed No. 
ten cupola in the foundry 
of 


of 

New 
concern for 
with 
Co., 


connection 
F. Blair & 


Works, 
30 New- 
department 
Polytechnic Insti- 


has a 
the Rensselaer 
tute, Troy, N. Y. 

Ed. E. Squier & Co., 
building, St. Louis, Mo 


309 Equitable 
. Miners and 


shippers of molding sand of all kinds, 
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have established a Chicago branch 
and are represented in that city by 
Burnell & Hammer, room 516, 112 So. 
Clark street. 

The S. Obermayer Co., 
manufacturer of foundry supplies and 
equipment, is sending a souvenir pos- 
tal to the foundry trade showing its 
Cincinnati plant. 

The American Compressor & Pump 
Co., 26 Cortlandt street, New York 
City, has been organized to engage 
in the manufacture of air and gas 
air receivers, duty 
specialties, 


Cincinnati, 


compressors, high 
vacuum pumps, 
etc. The company’s plant is located 
in Baltimore, Md., and is in charge of 
Alex. Slaysman Jr. Frederick B. Vail, 
formerly general agent of the 
American Air Compressor Works, has 


pneumatic 


sales 


been placed in charge of the sales 
department. 

The S. Obermayer Co., Cincinnati, 
O., has just issued the fourth edition 
of its general catalog No. 40. This 
issue contains a number of additions 
end corrections and its 369 pages 
contain much valuable information for 
foundrymen generally. 

The Independent Pneumatic Tool 
Co., Chicago, manufacturer of pneu- 
matic tools and appliances, reports 
that its sales during October showed 
an increase of approximately 25 per 


cent over any month during the pres- 
ent y 


The 


- ar. 


Ideal Furnace Co., Scottdale, 
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Fic. 5—Cross SeEcTION 


OF 


CIRCULAR ASH PIT 





(RON CASTING 





FURNACE 


CRUCIBLE 


IpEAL TILTING 




























































































































































































































































































































































































































































































































































































TRE FOUNDRY 








+ 


re 
aa 





LAW ER 


co 


¥ 


Mi?edteterstiee 






eae owe eS Ae 


« 
«< 


cx 
Wer rr yr? 
pusetevegery 
CO 


Pees SSS SRE S SS GE SE su tus. ones sat 
<CERRUETRERACE CARR U ER KR EERUK VERE ERE 


LSS aa SSS SSeS SSSR St ne ss ss we 


OO has 





ld Mae 





= 


Pa., recently 


J will build a 
tilting 


organized, 


furnace for 
metals. P. J. 


crucible melting 


the softer Sweeney, 
president of the company, was asso- 
ciated with the Rockwell Engineering 
Co., New York, for six years, and W. 
J. Holzapfel, secretary of this concern, 
and inventor of the furnace, is super- 
Mfg. Co 


Scottdale, and has had a wide exper 


intendent of the Crescent , 
lence in brass foundry work. 

Owing to the rapidly growing de 
mand for its rotary pressure blowers 
and exhausters, the Wilbraham-Green 
Blower Co; 


Philadelphia, has been 


compelled to seek larger quarters 


where better manufacturing facilities 
would be provided. 


Aug. 1 


Reading railway in 


A site was pur- 
chased about on the 
delphia & 
town, Pa., machine 


upon which a 


shop 85 x 200 feet has since been 
erected. The building is of brick and 
steel construction and has a temporary 
end which can be easily removed for 
further extensions. The shop is com- 

10-ton 


manded by a Shaw electric 


crane, having a 40-foot span and com 


mands the entire length of the middle 
bay, in which the heavy tools are lo 
cated. At one end of the shop tl 
large blowers will be erected. The 


smaller tools are located in the two 
side bays, all of the machinery being 
located on the ground floor. A rail 
road siding extends through the erect- 
ing end of the shop at 


1 
to the 


angles 


right 
building. The installation of 
machinery has been practically com 
pleted and the plant is now in suc 


cessful operation. 









‘1G. 1—Exuisit oF MALLEABLE CASTINGS AT NATIONAL ASSOCIATION OF AGRICUL- 
TURAL IMPLEMENT AND VEHICLI 


MANUFACTURERS CONVENTION 


AN INTERESTING EXHIBIT OF 
MALLEABLE CASTINGS. 

One of the most interesting features 
presented at the, recent convention of 
the National Association of 
tural and Vehicle Manu- 
facturers at Columbus, O., was the joint 
exhibit of the Ohio Malleable Iron Co., 
and the Jeffrey Mfg. Co. of that city. 

This contained a very fine display of 


Agricul- 
Implement 


malleable detachable chains, including 
many specimens which illustrated the 
substantial progress recently made by 


December, 1908 


the former company in the refinemen 
and production of malleable iron. Th 
extremely malleable and ductile quali 
ties and high tensile strength in tt 
iron, were shown by chain links bet 
double and distorted in every conceiy 
able form, by impact, torsion, bendin 
and tensile strains, without the occur 
rence of fractures. 

Two very small chains were also di 
played to illustrate the molding quali 
ties of the iron resulting from tl 
high degree of fluidity obtained. Th 
links composing the larger of thes 
were 3% inch pitch, 5/16 in 
wide, with a maximum area in cros 
section of 1/16 inch, while those oi 
the smaller were 5/32 inch wide, 3/1 


chains 


inch pitch, with a maximum cross sec 


tional area of only 1/32 inch. As _ th 
sectional area of a conduit, throug! 
which iron will run, has common 


been limited to about 3/32 inch, it will 
be seen that the former of these chains 
has a section % and the latter 9/10 
smaller than the smallest heretofor 
produced, for which achievement much 
credit is also due to the high degre: 
of skill exerted in molding. 

The larger of these chains is desig 
nated as “Ohio Special 0.08,” and tl 
“Ohio 0.008.” 
Lengths of both were shown in sus 
from scales, the 0.08 sustain 
ing a weight of 75 pounds, and the 
0.008 of The pull on th 
former was increased by hand to 130 
pounds, without 


smaller as Special 
pensi yn 


15 pounds. 


effect on th: 
links, and as these were assembled as 


visible 

















Fic. 2—MetHop oF GATING PATTERNS FOR MALLEABLE CASTINGS 
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nade, without the usual tests to devel- 
yp weak or defective parts, it may be 
afely assumed that with such parts 
liminated, the larger chain would de- 
elop a safe working strength of about 
0 pounds, or approximately one-half 
hat of the ordinary commercial No. 
25, which has four times its maximum 
rea in cross section. 

To demonstrate the accuracy of pitch 
nd uniformity in shape of the links 
omposing these chains, running tests 
vere also made. In one case a small 
ntary fan, and in another a group of 
\merican flags was caused to rotate. 
Both were driven from electric motors, 
the former by a single strand of 0.08 


chain, and the latter by two strands 
of 0.08 and one strand of 0.008 chain, 
three reductions being made. The 
chain speed was high in both cases, 
and its operation was very smooth 
ind quiet. 

The accompanying illustrations show 


a portion of the exhibit. The gated 
patterns shown were used for making 
the parts of souvenirs which were dis- 
tributed at 

It is stated by the companies that no 
special heat or composition of iron was 


the convention. 


sorted to in producing these chains, 
nor in fact any of the specimen links 
but that all made 
in the ordinary way from regular heats 


on exhibition, were 


to the 


The Jef- 


and correspond in all respects 
of the foundry. 
frey Mfg. Co. is represented the 
sole distributor of all chains manufac- 
tured by the Ohio Malleable Iron Co. 
A UNIVERSAL WOOD WORKERS’ 
AND PATTERNMAKERS’ 
VISE. 


accompanying illustrations 


daily run 
as 


The show 


a new universal wood workers’ and pat- 
ternmakers’ vise placed onthe market by 
the G. M. Yost Mfg. Co., Meadville, Pa. 


The vise can be placed in a great vari- 
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ety of positions, some of which are 
herewith. It has, practically 
speaking, six pairs of jaws, four of 
which are formed by the sides of the 
vise, the other two pairs being projec- 
tions from the body of the main jaw, 


shown 


183 


tical position is held by friction, and is 
of simple construction. 

The jaws are 8 inches wide and 16 
inches long. The depth from the face 
of the jaw to the top of the beam is 
314 inches. 





Yost VIS! 


PATTERN MAKER’S 


as shown. By means of the various 
combinations of jaws, practically any 
kind of irregular work may be gripped 
in the vise. 

The hub is cast solid on the back jaw, 
and a sleeve fits over it, that the 
be locked in position 
through 360 degrees which may be re- 
quired, and in such manner that there 


so 


vise can any 


is no shake or lost motion. In _ addi- 
tion, the vise can be swung up through 
an angle of 90 degrees, as shown 
in the illustration, thus allowing the 


work to be put in any position desired. 
The 


vise to 


hinge or plate for the 
so constructed that it 
is unnecessary to cut away any part of 


The 


rack bar for holding the vise in its ver- 


fastening 
bench is 


the bench in mounting the vise. 

















Tue Yost PATTERNMAKER’S VISE 





SWUNG 


Up PARALLEL To BENCH 


COMPOUND FOR REPAIRING 
IRON AND STEEL. 

The H. W. Johns-Manville Co.. 
New York, has placed on the market 
a new compound under the 
trade “Leak-No,” which is 
intended for repairing iron and steel 
castings. 


metallic 
name of 


Leak-No is a chemical com- 
pound resembling powdered iron and 
when mixed with water and applied 
like putty to defects in iron or steel 
articles, it is that it metal- 
permanent part 
of the casting to which it applies. It 
furthermor 


claimed 


lizes and becomes a 


e has a metallic luster when 
hard. It also will withstand the pres- 
l, 


sure of oil, steam, gas 


gas, air, ammonia 
or water, and will withstand any heat 
or chemicals that iron will withstand. 
The manufacturers have issued a neat 
booklet this 


giving directions for its 


describing material and 


use. 





The 
Co. 
Hammer core 
neat little 
Machines 


Brown Specialty Machinery 


Chicago, manufacturer of the 


machine, has issued a 
booklet 


Plunger 


entitled “Screw 
Machines.” It 
the 


merits of these two types of machines 


VS. 
contains a discussion of relative 
for making cores. 

The Northern Engineering Works, 
Detroit, has made a large installation 
of electric traveling cranes in the plant 
of the Penn American Plate Glass Co., 
Alexandria, Ind. It of five 
three-motor cranes, four having a span 


of 65 feet and one of 30 feet. 


consists 
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A NEW LINE OF CENTRIFUGAL 
AIR COMPRESSORS. 


Owing to the great demand for 
moderate pressure air compressors for 
industrial air blast and exhauster ser- 


vice, the General Electric Co., Schen- 


ectady, N. Y., has carried out dur- 
ing the past few years a series of 
exhaustive experiments on the cen- 


trifugal type and is now prepared to 


furnish a line of standard centrifugal 


air compressors with pressures rated 
from 0.88 to 4 pounds per square 


inch, and in capacities from 750 to 


10,000 cubic feet of free air per min- 
ute. 

The centrifugal air compressor con- 
sists essentially of a rotating impeller 
casing with 


surrounded by a_ suitable 


an intake opening at the center and 


a discharge opening at the circumfer- 


ence. In appearance and in operation 


it is similar to the well-known cen- 
trifugal pump, the efficiency depend- 


design of the 


upon the 


ing largely 





Fic. 1—Turspine Air COMPRESSOR 


impeller and casing and on the proper 


shaping of these parts. These ma- 
chines are of very sturdy construc- 
tion and will operate under adverse 
conditions with a very low cost for 
maintenance. A_ successful compres- 
sor of this type necessitates a _thor- 
oughly reliable high speed driver 
For this purpose standard turbines 
have been used in many cases. and 
standard turbo-generators have been 
utilized as direct current motor driv- 


ers with but slight change. Compres 


sors driven by induction motors are 
also available Figs, 1 and 2 show 
the representative types of turbine 


and motor driven compressors 


These motors are of construction 
sim:lar to the generators in turbo- 
generator sets. Commutating poles 


and shrunk-ring commutators are used 


so that sparkless commutating is in 
sured. Each direct current motor is 
furnished with a suitable rheostat, so 
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that adjustment of pressure can be 
obtained by changing the speed. The 
turbines used for these sets are of 
the Curtis type. Under the same con- 
ditions of service the steam consump- 
tion compares favorably with that of 
Slight 
speed variations can be readily made 
so that changes in pressure are easily 


the best reciprocating engines. 


obtained. Turbine driven sets can be 


furnished for non-condensing opera- 


tion and sets above 50 horsepower 
can be 


densing, if 


furnished to operate con- 


desired. These turbines 


are adapted for steam pressures from 


100 to 175 pounds. The induction 
motors are furnished with the well- 
known squirrel cage type of rotor. 


Since the speed of this type of motor 
cannot be varied, care must be taken 
to specify a pressure sufficiently high 
to cover the operating requirements, 
the pres- 
alter- 


pecause at constant speed 


sure cannot be varied without 
ing the design of the impeller. 
should be fur- 
nished a blast gate located in 
the discharge This gate con- 
sists of a simple butterfly valve which 
prevents the compressor from becom- 
ing loaded during the starting period. 
It also cuts off the discharge main 
from the opening through the 


pressor shell to the atmosphere when 


All compressors 
with 
main. 


com- 


the set is not in use. 

As in the case of centrifugal pumps, 
the pressure depends on the periph- 
eral velocity or rim speed of the im- 
peller. Increased pressure can be ob- 
tained by increasing the speed. The 
volume of free air is, however, lim- 
ited by the capacity of the driver, 
and hence must be reduced propor- 
tionately to the increase in pressure, 
might become 


otherwise the driver 


overloaded. 

The pressure in the mains leading 
from the compressor is entirely free 
pulsation and practically con- 
for all vo'ume within the rated 


from 
stant 
capacity of the compressor. 

For foundry cupola service the di- 
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rect current motors can be compoun: 
wound so as to automatically increas 
the speed should the 
delivered decrease, 


volume of ai 
thus increasin; 
the pressure of the air and prevent 
ing undue reduction of 


flow of ai 





Fic. 2—Motor Driven AIR 


through the cupola when it chokes 
up. Further adjustments of pressure 
can be made by changing the speed 
of the motor by means of the field 
rheostat. Similar results are ob- 
tained for the turbine driven sets by 
means Of a compensating governor 
This feature is not required in all 
foundries though it is considered es- 
sential in some. 

Since the pressure developed is 
practically constant from no load to 
25 per cent overload, as is strikingly 
shown in Fig. 3, these 


adapted for. 


compressors 


pres- 
furnace 


are well constant 
work as in gas or oil 


service. For this 


sure 
service one large 
compressor may be installed in a cen- 
tral location distribution mains 
running to the different furnaces, such 
an installation being preferred to one 
in which a number of small blowers 
are located in 


with 


various places. For 
ordinary gas or oil furnaces the rated 
pressure of 1.7 pounds should be suf- 
ficient, although for furnaces 
ing a concentrated 


requir- 
or positively di- 


rected jet, 2.7 pounds rated pressure 
may be desirable. 
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MODERN MOLDING MACHINES 
IN STOVE FOUNDRIES. 

Stove foundrymen are constantly dis- 
playinga greater appreciation of the value 
of the molding machine in the produc- 
tion of their thin castings, and in many 
throughout the country _ this 
than doubling the 


plants 
equipment is more 
daily output. 

The accompanying illustrations are 
interior views of one of the foundries 
operated by the Buck’s Stove & Range 
Coy ae 


’ floors 
filled with 


Louis. They show the 
output of one 


from 7 a. 


molds, the 
man and one machine each, 
m. to 2 p. m. This plant has a large 
equipment of Modern molding machines 
installed by the Arcade Mfg. Co., Free- 
port, Ill, on which many intricate sec- 
tions are now made more satisfactorily 
d with greater rapidity than is pos- 
sible by hand work. 
which tea shelves, 
the left, and brackets at the 
right, are molded, are illustrated in Fig. 


[Two floors on 


shown at 


1. The flasks for the tea shelf molds 

11 x 19 inches and the daily out- 
put of one molder, operating one ma- 
about 180 


without assistance, is 


ae) 
Nom | 
ke Tr A 
' 4 i my a ; 
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TEA 
LEFT AND BRACKETS AT THE 


SHELVES AT THE Fic. 





Cover Motps Fic. 




















RIGHT 
molds. The bracket molds are 13 x 21 
inches and the daily output averages 180. 

In Fig. 2 is shown a modern machine 
The 


completed his 


operating on cut, stove centers. 
molder has not yet 
day’s work, as the photograph was made 
before the noon hour. 

A floor of 
stove covers each, are shown in Fig. 3. 
The flasks are 11 x 22 inches and one 
man puts up on an average 220 molds 
daily. The record for this floor is 243 


molds. 


molds containing two 


A floor, partly poured off, on which 


stove legs are mol@ed is shown in Fig. 
4. The flasks are 12 x 22 inches and 
each mold. 


two legs are contained in 


The average output for one man is 180 


molds. By hand work, none of these 
floors averaged more than 80 molds 
daily. 


Each molder pours off his work, the 
floor, the 
gang 
While the 


sand is tempered at night, the molders 


iron being delivered to his 


castings being shaken out by a 


employed for this purpose. 


cut it over in the morning before they 


begin to operate their machines. 





2—FLoor oF Cut, Stove CENTER Mops, SHOWING 
MACHINE AT THE 


RIGHT 








BRASS MIXTURE FOR SCALE 
BEAMS. 
Question:—Will you kindly give me 
a good mixture for yellow brass scale 
beams, and also describe a method of 

pouring. 


Answer:—A good mixture for scale 
should 
pounds; zinc, 3 pounds; tin, 4% pound; 
lead, 2 ounces. The metal will flare 
considerably while pouring, but it will 
not be necessary to pour these cast- 
ings with the metal running hot. 
When boiling, tongs or skimming iron 
inserted into the bath will vibrate 
perceptibly. To cool the metal a 
gate should be added and great care 
should be exercised to have it dry. 
When the surface of the metal can just 
be seen, the mold should be poured, 
rushing the metal in fast enough to 
keep the pouring head full, which pre- 
vents the oxide from entering into the 
mold and insures clean castings. The 
addition of four ounces of aluminum 
to 100 pounds of this alloy will greatly 
K. K. 


beams contain copper, 7 


improve its casting qualities. 
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STOVE PLATE MOLDING MACHINES 


Report of the committee representing stove founders favoring the 


adoption of molding machines and other labor-saving equipment 


T THE meeting of the Stove 
A Founders’ National Defense As- 
sociation, held in New York 
City, Nov. 18 and 19, the committee 
May 12 to 
adaptability of 


appointed investigate the 


molding machines for 


stove plate work, submitted an ex 
haustive report. The committee con 
sisted of Grange Sard, Bartlett M 
Shaw, Philip Will, Lazard Kahn and 
Fred Sattler. It was instructed to 
secure such information regarding 

bor saving machinery id devices as 
would enable the stove founders to 
estimate for themselves the possibili- 
ties of economy to be secured by 
means of machinery and devices in 


use or available and the conditions 
most favorable to their successful 


eration. 


The committee pursued its invest 


correspondence, and _ pet 


gation by 
lowing points: 
Philadelphia, Cleveland, De 
Dowagiac, Mich.; Chicago, F: 
port, [ll.:; St. Newark, N. J 


Syracuse and Utica, N. Y 


sonal visits to the fol 
Toronto, 
troit, 


Louis, 


Reply postal cards were also s 
to 227 stove manufacturers in th 


United States, asking what kinds 


labor saving machinery vw used 1 
their shops, and 121 replies v 
ceived. Of this number 74 
that they ised no 1 I \ 
ever; molding machines were us 
51 plants; polishing machines in 49; 
polishing mills in 34; stove blacking 
machines in 31; sand cutting n ines 


in six: sand mixing machines 


and sand milling machines in 
foundries. 


Questions Asked by the Committee. 


In discussing the conditions most 
favorable to the greatest success 
molding machines, the committee m 
the following summary 

Patterns of a size and shape 
can be successfully made on machines 
now on the mark 

Long runs on me | 
co-operation of operatives in s« 
maximum output from the machines 

To ascertain how well conditions 
the stove foundry meet these require 
ments, the committee submitted a 
number of questions covering these 
conditions as foll ws: 

What stove patterns sin 


terns are successfully molded on ma- 
chines or devices now on the market? 

What type of machine is best adapt- 
ed for 


making different classes of 


work, and what range of work will 


that machine make? 


Having determined that a pattern 


could be successfully made on tthe ma 


chine, the committee ascertained how 


many pieces must be made per year 


+ 


to make it pay to use the machine. 


The cost of the machine was also se- 


; ‘ ie 
cured, as well as the expense of rig 


ging the patterns. 

\nother question asked was in re- 
gard to the output of the machines 
nd the reduction in molding cost. 
Other questions submitted follow: 

Is the change from one pattern to 


quickly made, so 


’ 


another easily and 


that castings can be made as required 


and not piled in large quantities in a 


house? 


store 


\re any new items of cost of, say a 


reduced molding price to be consid- 
} 


ered such as cost of repairs to ma- 


extra labor in carrying iron 


1 


and pouring off, extra labor in shak- 


ing out molds and cutting over sand? 
Labor. 
The question of labor was also con 


sidered to ascertain what class gave 


e best results on molding machines 
lst continued observations led the 
nmittee to conclude that there are 
w, if any stove patterns, that can 


i 


be made on a machine, or some 
reduces 


skill to 


labor of ordinary in- 


rm of device or rig that 


requirements for molding 


the point where 


lligence may ‘be taught in a_ short 


time to produce castings in equal or 


reased quantity, and of equal or 


tter quality than are now made by 


he average stove plate molder, and 


nearer to pattern weight. 


Some of the work now being made 


on machines in shops visited include 


circular top racks, straight oven burn- 


ers, gas top stoves measuring up to 
30 x 50 inches, oven doors, etc., for 


gas stoves; ranges or the parts ofl 


ranges made include duplex grates, 


e box linings, doors, short and cut 
centers, open sides, water backs, etc 
Oak s ves or parts Ol yak stoves— 
legs, bases, doors, tops, grate rings 
re tes ( ots. etc Secti ms ) S ee] 





ranges—oven door frames, pouc! 
fronts, high closet brackets, oven doo 
springs, caps, etc. 

Molding Machines. 

Several pages of the report are de- 
voted to a careful discussion of the 
of molding machines 
used on stove plate work. 


various types 
These in 
clude squeezers, both of the ordinary 
type and those used with duplex match 
plates; stripping plate machines, auto 
matic molding machines, multip! 
molding machines, hand ramming strip 
drop 


table machines, gravity molding ma- 


ping plate machines, rock-over 


chines, jolt ramming machines, jolt 
pressing machines, as 


well as a simple match plate, together 


ramming and 


with a hinge device which the com- 
mittee reported upon favorably. 

In reviewing the different classes of 
molding machines and devices in use 
plate work and the 


acter of work which they are best d 


on stove char 
found that 
small work that can be made in snap 
flasks up to 400 square inches in area 


signed to handle, it was 


has the widest range of choice of ap- 


paratus, and which reduces the re- 
quirements for molding skill and the 
hand work 
to a 


area, the 


performed 
work of 
upon the skill of 
the molder are greater. 

One of the 


by molders 
minimum. On larger 


demands 


manufacturers 
visited expressed the opinion that all 


stove 


stove plate castings may be made 
upon the machines, provided the stove 
manufacturer will remove all his prej- 
that of his 


and that the latter will co-operate with 


udice and organization. 


him in obtaining this result. 


Printing Back. 
Regarding printing ‘back patterns, 


the committee made the following ob- 
servations: 

The printing back of stove pl 
castings has been another stumbling 
block to the molding machine m 
and so far as it may be done aw 
with, the introduction of the mach 
may be made simpler, as in printing 
back, an absolutely perfect alignm« 
of the pattern with its previous po 
tion is necessary. This is very di! 
cult where there is the slightest w: 
upon the guides. This wearing of t! 
guides in the dusty stove plate sh 
is almost impossible to avoid. T! 


suggestion, therefore, that, through 
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proper preparation and treatment of 


e molding sand, the necessity for 
printing back in order to secure a 
smooth face casting may be done 


way with, harbors promise of emanci- 
ition from this requirement and the 
moval of a serious obstacle to 
ogress in the use of machines for 
ove plate. The committee, in fact, 
fore they completed their investiga- 
ms, found this suggestion carried 
it to a limited extent in actual prac- 
‘e, caStings of a perfectly »smooth 
and satisfactory finish being produced 
without printing back. In this case 
no facing or parting sand was used in 
the molds, the castings being merely 
well milled in exhaust mills. 


~ wee ins 


os 


Cost of Patterns and Machines. 


With regard to the duplex match 
plate squeezer type machine, where 
a set of patterns cost from $22.00 


to $60.00, it was learned that it gen- 
erally required the making of 800 to 
1,000 molds to have it pay to rig up 
the patterns. 

The committee reported that a sim- 
ple type of hand molding press with- 
out rapper, may be pur- 
chased $40, while other 
types of hand presses which have the 
roll-over. feature and mechanical hand 
draft may be purchased $200 to 
$300 each. 


pneumatic 


for about 


for 


The more elaborate power machines 
cost from $400 upwards. The 
of pattern plates on the machines, 
ready for use, varies from $10 to $60 
the material used, 
size and shape of -patterns, and style 
of pattern plates. 


cost 


each, according to 


Reduction in Molding Cost. 
The reduction in molding cost will 
vary from 30 per cent to 50 per cent, 
but this is only a general statement 
The 
the 
price 
20 per 
the re- 
the 


and wide variations were found. 
committee noted cases in which 


the 


more 


from bench 


amounted to little 


reduction 


than 


cent while in other. instances 
uction was almost two-thirds of 


yr or bench price. 


p— ~] 


In foundries where equipment and 


methods 


are poor, well adapted ma- 
hines and pattern equipment have the 
opportunity for realizing greater sav- 
floor 


class, 


the 
first 
output, according 


ings than in shops where 


and bench equipment is 
1 the 


the methods now in use is already 


maximum 


s 


ured. 
Change of Patterns. 


all and 
al those that would be recommended 


Nearly machines certainly 
use in the stove foundry, are de- 
sirned to take 


in many cases a wide range of shapes 


different patterns and 


and sizes. The change from one pat- 


another can be effected by 


n to 





those 
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somewhat accustomed to 
Operation in from a few minutes to 
an hour. Without doubt it is econ- 
omy ‘to run the same pattern for not 
less than a day at a time and change 
patterns outside of hours. 
Where the double faced match plate 
is used the change is so readily made 


the 


molding 


as to be of itself a matter of no mo- 
ment. Where changes must be made 
in molding hours the cost of 


ing will of course be higher. 


mold- 


Costs Offsetting Reduced Molding 
Prices. 


Some of the items of 


cost offset- 
ting reduced molding prices are 


extra 


the 
iron, flasks 
and sand; cost of making changes of 
patterns; the depreciation of 
pairs to machinery. 


help in handling 


and re- 


On very large floors and where the 
iron is brought to the floor it was 
found that two hours’ help of a labor- 
er in weights, 


shifting strippers and 


in shaking out is all the help that is 


required. 
The manner of figuring deprecia- 
tion on machinery varies so widely 


that it is deemed sufficient to simply 
call attention to this item, leaving it 
to each manufacturer to figure in his 
own way. 

The cost of making patterns for the 


machine may be varied in accord- 


ance with the number of pieces to 


be made and with the type of machine 
used. The cost of distributing iron to 
the floors from the cupola is an item 
for which we 


are not 


will 


prepared to 


give figures. It vary in ac- 


cordance with the size, layout and 


shop. It found 


foundries 


facilities of the 
that in 


of delivering 


was 
the practice 
the 
floors was already established and in 
such this 


additional 


some 


iron to molders’ 


cases, of course, would not 


The 


ry- 


form an item of 


cost. 


use of the trolley system for car 


ing iron, where this becomes a separ 


ate item of expense to the manufac- 


turer, is recommended. 
Conclusion. 


Some of the conclusions formed by 


the committee after the study of 
molding machines in the stove in- 
dustry are in brief as follows: 

That the stove industry is far be- 


hind others in the employment of la- 
bor saving machinery and devices 
machines 


Molding are successfully 
used in stove foundries to reduce, 
molding cost. 

Those institutions that are mak- 
ing the most use of the machines are 
also those that are most rapidly 
adding to their equipment. 
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There is at least a reasonable hope 


that the necessity for printing back 
may be done away with where ex- 
haust mills are in use. (In this con- 
nection we suggest that the stove 
manufacturer visit his molding shop 
and find out how much of the work 
is printed back which he pays the 
molder to print back.) 

That all stove patterns can be 


molded with some form of machine or 
device already in use. 

It is merely a question of the cost 
of patterns the machine and the 
number of pieces to be made whether 
or not it will pay to mold the piece in 
question by machine. For bench work 
the number so required to be made 
to make 


for, 


machine molding profitable 
is about 1,000 molds for the more ex- 
pensive rig, and a 


number 


pattern corre- 


spondingly small for the less 


expensive rig. 
It requires a smaller number of large 
pieces to be 


equipment, 


made to pay for 


the 


new 


pattern since saving 


per piece is larger in proportion to 


cost of than in 


pattern the case of 

small pieces. 
Through the use of these practi- 
cally indestructible pattern plates in 


place of loose iron patterns, the cost 
of maintaining 
reduced 


patterns in 
the pre- 
serving and caring for duplicate sets 


repair is 
and necessity of 
of patterns in wood or iron obviated. 
The best 
from a 


obtained 
specialized 


results may be 


system of labor 


which allows the machine operator to 


devote himself exclusively to mold- 
ing and pouring, that is, allows the 
machine operator to perform only 
such work besides actual molding 
which will still make it possible to 
hold him responsible for good cast- 
ings. Carrying iron, shifting weights 


and strippers, shaking out and if pos- 
sible, cutting over sand should be per- 


formed by common _ labor—machine 


operators to be. This suggests the 


employment of 
Carriers as 


surface or overhead 


labor saving devices. 


A saving of about five per cent of 


iron in machine over hand molded 
castings seems not umreasonable to 
expect. An incidental effect on fac- 


tory economy is suggested by the re- 


port of a case where a reduction in 


the cost of grinding and mounting 
small cast ranges was secured, after 
the castings were molded by ma- 
chinery. 

The manner, most apt to be suc- 
cessful, of making molding machine 


installation is: 


1. Determine that you have enough 
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patterns of which the necessary num- 
ber of molds are to be made to keep 
a number of machines busy. 

2. See that your organization from 
manager to machine operator is pre- 
pared to back the machine with in- 
telligence, energy and enthusiasm. 


3. Select carefully the make of ma- 


chine best suited to your work. 
Start with not less than two ma- 
chines and let all be of the same 
make. 

4. After having begun right see 
that your installation continues to 
work right. 

The increased use of molding ma 


chinery will result in increased stan- 


dardization of parts and reduction in 


the variety of patterns. 
Automatic Polishing Machinery. 
The 


report on 


committee made the following 


automatic stove plate pol- 


ishing machines: 
“In this department of our investi- 


gation our first inquiry was under- 
stood in a great many cases as re- 
ferring to the ordinary hand _ pol- 


ishing lathes, so that before this mis- 


understanding was cleared up the 


number of users of automatic  pol- 


g machinery dwindled  consid- 
erably. We 


enough complete and reliable reports 


ishing 


have, however, received 


a 
to show what may be accomplished 


with the help of the automatic pol 


ishing machine. 


“Wie 


machines in 


sight and 10-arm 
latter 
The 


recommended 


found both 


use, the being of 
more recent design. 10-arm ma 


chines are as having 


a larger capacity and costing little, if 
any, more to operate. 
“The cost of the machine is: Eight 


arm, $2,500.00;: 10-arm, $3,000.00 


“The average cost of fallow-boards 
is reported at $1.85 ta $4.50. 

“The number of fallow-boards re 
quired depends upon the variety of 
work to be polished, the maximum 
number, of course, being required 
where the variety is greatest, and 


the number of each piece to be pol- 


ished smallest. ‘Conversely, the 


ber required is least where the va 


riety is smallest, and the number of 


each piece to be p lished 
“The 


horsepower to drive it. 


machine requires about 15 


“Every report have 


except one, places the grade of work 


equal to hand-work, some even go 
ing so far as to claim superiority for 
it on work of large size. Ce ly 
the work that the committee saw 
turned out by the machine left no 


thing to criticize. 


1 
received, 
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“Castings to be polished on the 
must be flat or 


proportion 


machine oval. In 


as a piece is large 
or bulging the work of touching up 
such parts of the area to be polished 
25 2 not reached by the 


very 


re machine 
wheels is increased, and the approach 
he 


to t cost of 


polishing by hand 


the nearest. On the other hand, in 
proportion as the work is flat and 
finished complete by the machine, 


the work of touching up is reduced 
and the saving greater. Further, 
large, heavy work on which a pre- 


mium is sometimes paid to polishers 
On account of its size and difficulty 
of handling, is as easily handled by 


the machine as small work, and the 
saving in this class of work is pro- 
portionately the greatest. The ma- 


chines are usually designed to do 

working running from 24 to 30 inches 

in width. to any length required. 
“The 


upon 


number of men _ attendant 


the machine is variously re- 
ported from one laborer at $1.50 to 
$2.00 per day, to two union polishers 
at $4.00 per day, and part 
the third at $4.00 per day. The num- 


ber of men required to touch up work 


time for 


after the machine varies from one to 
four. They are sometimes journey- 
men, sometimes apprentices; gener- 
ally paid by the day but in some 


cases working piece work. This num- 


ber will vary with the amount of 


work turned out by the machine.” 
Cost of Operation. 
The cost of operation was 


report- 
ed upon as follows: 
“The total cost of operation 


from $4.25 to $17.50 per day. 


runs 
These 


figures include all costs of operation 


and machine and _fallow- 


The oper- 
ation, however, is almost entirely la- 


keeping 
boards in repair. cost of 
bor cost and the largest part of this 
cost is for touching up after the ma- 
chine, We | find, 


cases where the 


therefore, that in 
total 


ation is greatest, the amount of 


cost of oper- 


work 
and the sav- 


gh is greatest, 


1 in amount and in percent 


hand-polishing prices are 
greatest. 

“In round numbers, the output of 
from 200 to 400 


$7.00 to 


the machine varies 


pieces per day and from 


$43.00 in terms of hand _ polishing 


prices. The corresponding daily sav 
ings over hand polishing are $3.00 to 
$26.00 The percentage reduction 


from hand-polishing cost runs from 
about 25 to 80. 
Conclusions. 


“The machine may be profitably 
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operated on the 
from four to 


work that requir 
ten polishers to d 
provided that the work is of a cha 
acter suited to the 


savings are 


machine. 
“Greatest made | 


pushing the machine to its full c 


pacity. 

“Two machines can be_ operated 
more cheaply than one, and thr 
more cheaply than two. 

“Best results are secured by e1 
ploying unskilled help and_ breaking 


it in to run the machine and do the 
touching up after the machine. 
“The flatter and larger the work, 
the better is it adapted to the ma- 
chine; the more round and crooked, 


the less it is adapted to the machine 


Sand Cutting Machinery 


“There is now on the market a ma- 
chine designed for cutting over sand 
heaps in the form in which they are 
found in the stove foundry. This ma- 
chine is mounted on four wheels, two 
to run on each side of the sand heap. 
The sand cutting wheel 
sembling a pair of 


roughly re- 
ventilating fans 
mounted face to face, is mounted on 
a vertically-movable shaft, which may 
be raised to clear the wheel of 
the sand, or in 
until the 


the floor. 


action dropp d 
revolving blades just clear 

This originally 
designed to be driven by an electric 


machine, 


motor, is now operated by a gaso- 
line engine. Both the sand cutting 
wheel and rear wheels are driven by 


and chains connect- 
ed to the motor or engine shaft. 
“This 


good work and might become an im 


means of gears 


machine undoubtedly does 


portant unit in a complete scheme for 


the subdivision of labor in the foun- 


dry, particularly when molding ma- 


chines are used and it is desired to 


have the molding machine operator 


devote all of his time to molding 
Sand Mixing Machinery. 
“The 


ing machinery 


inquiry regarding sand mix- 


was prompted by 


suggestion made to the committee 


the effect that certain kinds of sands 


properly mixed and worked over Dy 


machinery and used as molding s 


might obviate the necessity of print- 
ing back in order to produce smo 
faced castings. It was desired to learn 
if any manufacturers had made an 
the t 


was 


fort to put this theory to 


So far as the committee 
to ascertain, however, nothing of 
kind 


mixing 


has been done. The only s 


machinery found in use 

that commonly used for mixing c' 
where lars 
hand 


sand in foundries 


amounts of this material are 
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THERMIT.—The Goldschmidt 


page 
ermit in 


e use 


ingarian 


STEEL 


th a 


+ 


SHAKERS 


TRADE PUBLICATIONS. 


Thermit 
has 


Co., 


West street, New York City, issued a 


pamphlet entitled “Applications of 
The method 
dull 


described at 


Practice.” 
for 


etc., is 


Foundry 
using this 
steel, 


material reviving iron 


melting scrap, 
and other 
preventing piping in 


of thermit 


uses are 


steel 


such 
the 
open. 


considered, 
ingots, and 
the 


thermit cans, as 


for keeping risers 


of titanium well as 


chemical reaction secured, also. de- 
bed. The a'so 
t OF 2 the 
id piping in steel ingots as applied in the 


Steel 


are 


pamphlet contains an ex- 


report on methods used to 


Government Foundries. 


FOUNDRY 
& Jacobs Mfg. 
16-page pamphlet 
factory 
baskets, 


s, barrels 


FURNITURE.—The 
Co.; 

describing its 
This 


tote boxes, 


bourne has 


line 


Columbus, 
ied a 
steel equipment. includes 
steel bar- 
The ladle 
provided 
the 


the ordinary 


ladle bowls, 
trucks, 


sheet 


and pans, ete. 
and is 
hold it in 


lighter 


vl is made of steel 


corrugation to shank. 


sides being much than 


much more durable 
These 


inches deep and 8% inches in diameter. 


AND RIVETERS.—The 


iron ladle bowl, it is 


1 not so easily broken. bowls are 


Hanna 


“TRE FOUNDRY 


Engineerin Works, Chicago, devotes catalog 
g g 


full line of 


al 
aiso 


No. 3 to a description of its 


hydraulic riveters. This concern manu- 


factures a complete line of foundry shakers 
and riddles, including a screen shaker oper 
ated by either steam or electricity, stationary 
post shakers, and a revolving dumping riddle 
electrically operated. 

CORE COMPOUNDS.—The S. Obermayer 
Co., Cincinnati, has issued a neat little book- 
let entitled “Money Making Hints for the 
Core Room.” It is handsomely illustrated 
showing a small boy at work in thecore shop, 
and these views are used to reflect the ease 
with which cores can be made with Kantbe- 
beat compound. It also contains valuable sug- 


gestions on the 

PUMPS.—The 
115 
five 


production of cores. 
Knowles Steam Pump Works, 
New York City, 


illustrating 


Broadway, has published 


bulletins and describing the 
Knowles single, horizontal, piston pumps, boiler 


feed tank both 


as well as pumps. 


and single and 


The Geo. F. 


Mfg. Co. has also issued bulletins descriptive 


pumps, duplex, 


mine Blake 


of Blake vertical high speed engines, and sin- 
feed and tank pumps. 
TOOLS.—Manning, Maxwell & 
Liberty New York, 
a most comprehensive catalog 


tools. The book is 


gle and duplex 
MACHINE 
Moore, 


have 


Inc., 85 street 
, ; 


just issued 


of machine bound in 


GENERAL INDUSTRIA 


Bol- 
Pa., 


foun 


The new department of the 


ce, 


foundry 
Verona, 
The 


construction 60 x 


Construction 


s recently placed in operation. 
building is of steel 
feet 30-foot 


lean-to on 


side 
The 
Morgan elec- 


lean-to on one 

the 
three 
the 
96-inch Whiting 


with a 
40-foot 


ndry is 


} other. 
equipped with 


traveling cranes and melting equip- 


nt consists of two cupolas. 
new pattern shop was 
x 80 feet. 

Powers & Maxwell 
Beaver Co., 
the 


voluntary 


also recently erected, 


T 


The 


Co., 
winding up 


Foundry 
lington, re, i 


charter will be surrendered. 


and all 


and 


affairs 
s action is liabilities will 
taken 
The 


the company. 
Fayetteville, N. 

Wm. N. 

intends 


care of by 
3eard Yo 
Nor- 


extensive 


Foundry, 
been purchased by Crouch, 
i: mm: . He 
rvvements to the 
jobbing 


making 


plant and will carry 


1 general foundry and machine 
» business. 

& Machine Co., Day- 
with $25,000 


reka 


he Eureka Casting 
Ohio, recently 
tal, will take 
The _ incorporators 
, Charles B. 
e B. Gilbert 


he Standard 


incorporated 


over the Et Foundry 





Zimmer- 
Thom is, 


are: John 
Aldred A. 
A. J. Althoff. 
Pattern Works, 


which 


Drury, 
and 
5333 St 
has been 
been 


Standard 


avenue, Cleveland, 


partnership, has incor- 


the 


rated as a 
Pattern 
$10,000. 


ted under name of 


ks Co., with a capitalization of 


he plant of the Independent Stove Co. 


been removed from Detroit to Owosso, 


The new foundry is 74 x 190 feet 


a two-story manufacturing and _ storage 
ling has also been built, 64 x 175 feet 
Detroit plant has been leased to the 
h Runabout Co The Independent Stove 
has established an office, sample _ floor 


Detroit at 96 Jefferson 


warehouse in 
ue. 
Crucible Steel 


incorporated 


Standard Castings Co 


lelphia, has been with a 


capital of $75,000 by A. Penrose, Frederick 


Nicholas 


foundry of 


Gunies and Sheeran. 


The new the Southern Wiscon 


sin Foundry Co., Madison, Wis., is rapidly 
nearing completion. The building is of ce 
ment block construction, 50 x 145 feet. 

The Chelsea Stove & Mfg. Co., Chelsea, 
Mich., has been organized with a capital 
stock of $400,000 and has_ purchased the 
plant of the Glazier Stove Co. at receiver’s 


sale. Officers elected as follows: 


Emory W. 


have been 
Alexander McPherson, 
Clark, 


tary 


president; 


vice president; Ralph L. Stone, secre- 


1 
and treasurer. H. L. Stanton, 


of the Glazier plant during the receivership, 
will continue in that capacity. 

The Gibbs Foundry & Furnace Co., Wat- 
sontown, Pa., recently took over the Sus 
quehanna Foundry & Machine Co.’s_ plant, 


and is preparing to make extensive repairs 
and alterations. 

The Calhoun Foundry Co., Alliston, Ala., 
has been incorporated to take over and oper- 
ate the plants of the Alabama Pipe and 
Casting Co., and th tra- 

ing & Iron. Co. the new 
are R. gham, 
esident ar Anniston 








ham, manager 








The new plant of the Keystone Steel Cast- 
ing Co., Avonmore, Pa., which has been un 
der construction for about a year is prac 
tically completed. The company owns a tract 
of about six acres adjoining the plant of the 
West Penn Foundry Co. The main building 
is 110 x 210 feet and is equipped with a 


seven-ton cupola, a three-ton Bessemer  con- 
and a 
The pattern shop is 
feet. president 
of the company and Alfred Tompkins is secre 
tary. 


The Bluffton 
Bluffton, O 


verter, five-ton open-hearth furnace 


located in a storage build- 


ing 50 x 65 John Sauers is 


Foundry & 
, has been 


Machine Co., 


by E. T 


incorporated 
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cloth, and has 1,175 9 x 12-inch pages. It 
presents fully and in great detail the extensive 
line of tools with modern 


latest 


developed for use 


high speed steel, the de- 


tools 


with 
The 


are carefully 


together 


vices in motor drives. illustrated 


and described grouped, enabling 
examine with facility the complete line 
tool. 


pages present a carefully 


one to 
of a given type of the 
first 125 line 


of tools for railroad machine shop use, includ- 


As an example, 
chosen 
ing wheel lathes, wheel 

flue 


boring 


car wheel 
drills, 


machines, 


borers, 


presses, mud _ fring and sheet 


crank pin 
etc. A 


up to 


presses, cylinder 


large section of the catalog is given 


planers of all types and _ capacities, 


while boring mills, 
lathes, 


standard 


slotting machines, milling 


machines, screw machines, and 


drills, 


other machine tools of a great va- 


sizes and 
groups. 


hammers, 


riety of types are listed in appro- 


bull- 


riv- 


priate Forging tools, such as 


dozers, flanging machines and 


eters, comprise another section, among other 


machinery presented being blowers, portable 


tools,.shears, presses, punches, cranes, grinders, 


vises, woodworking tools, etc. The book, hand- 


somely printed on heavy coated paper, 
illustrated, 
The 


type, 


is profusely and contains over 


2,500 cuts. work is of 


fully in 


mechanical 
the and 


the 


highest keeping 


character of material described. 


NOTES 


and 
Nortmann-Duffke 
Wis., 


pattern 


with the 


Paul 
The 

waukee, 

fireproof 


others with a capital of $5,000. 
Co., Mil- 
a one-story 
storage 30 x 50 feet, 
with roof and sides of reinforced concrete. 
The Atlas Co., Marion, Ind., has 
acquired the plant at that place formerly oc- 
cupied by the Ward Fence Co., and has in- 


stalled a cupola and other foundry equipment. 


Foundry 


has just completed 


vault, 


Foundry 


The Rickersberg Brass Co. has completed 
its new plant at Perkins avenue and East 
Thirty-seventh _ street, leveland. The main 


building is 70 
foundry 50 x 


x 250 feet, one story, and the 
60 feet. An addition to the 
foundry 50 x 70 feet is already 


under way. 


This concern will manufacture a staple line 
of plumbers’ brass goods. 

The International Radiator Co., Philadelphia, 
has been incorporated with a capital stock of 


$100,000. The incorporators are 


E. T. Prince, 


Frank W. Dilks and Robert J. Savedge. 

“he Vincennes Foyndry & Machine Co., 
Vincennes, Ind., has been incorporated with 
$20,000 capital. Edwin E. Shepard is presi- 
dent, and Hugh P. Harbin, secretary and 
treasurer, 

The Middletown Foundry Co., Middletown, 


Daughin county, Pa., 
with $6,000 capital by 
McNeal and A. K. Wallace, Middletown. 

The new plant of the National 


Mfg. Co., Salem, O., is 


has 


been incorporated 
H. S. Roth, New York; 


Sanitary & 


rapidly nearing com- 


pletion. It includes a foundry and enamel- 
ing plant 140 x 200 feet. The daily output 
will include 75 bath tubs, and about 250 other 


pieces, including foot 
etc 


baths, sinks, lavatories, 


The foundry department of the Franklin 


Moore Co., Winsted, Conn., has been sold to 
the Sessions Foundry Co., Bristol, Conn. The 
foundry department was only a small part of 
the business of the Franklin Moore Co., and 
it was sold to permit this concern to give 
more attention to its bolt and crane depart- 


ments which it is enlarging 
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The H. W. Cooper Saddlery Hardware Mfg. 
Moline, IIl., took off its 
heat in its new foundry. 

The Standard Mfg. Co., 


turer of and 


Co., recently first 
malleable 

Gage manufac- 
indicating recording gages, 
Syracuse, N. Y 


Nov. 1. This 
comprises a site of about 


from to 


about 


removed its plant we 
Foxboro, 
recently purchased, 
10 acres with the 
The two main structures are 
each, and the remainder of the 
cludes a foundry 60 x 150 feet, 
pattern shop 30 x 42 feet, and a 
shop 38 x 42 feet. 
The Gibbs Foundry 
sontown, Pa., has 
Foundry & Machine 
repairs preparatory to 
for the manufacture 
ments that can be applied to hot air furnaces. 
The New Orleans Cas 
cently purchased the plant of the 
Foundry Co., New Orleans, has 
porated with $200,000 
been elected as_ follows: 
president; <A. Katz, 
mund Kohlmann, secretary 
The 


cently organized, is a 


Mass., plant, 
erected. 

210 feet 
plant in- 


buildings already 


60 x 


two-story 
blacksmith 


& Machine Co., 
acquired the 
Works 
placing 


Wat- 
Susquehanna 
and is making 
it in operation 
attach- 


of furnaces and 


Foundry which re- 
Schwartz 
been incor- 


Officers 
Kohlmann, 


capital. have 
Louis 
and Sig- 


vice president, 


and treasurer. 


Canadian Iron Corporation, Ltd., re- 
consolidation of e 


Nova 


Drummondsville and Radner, 


xisting 


blast furnaces at Londonderry, Scotia; 
Midland, Ont.; 


bec; and cast 


QOue- 
foundries at Londonder- 
Montreal, 

Midland 


consolidation 


iron pipe 
Scotia; Three 
Quebec; and St. Thomas, 
Fort William, Ont. 


practically controls the 


ry, Nova Rivers and 
Hamilton, 


This 


Canadian 


and 
cast iron 


pipe 


production, and there is no danger of foreign 


competition, inasmuch as a tariff of $8 a ton is 
and _ the 


aimed at 


levied against American producers, 


preferential tariff, which is chiefly 


the pipe foundries of Scotland, is $6 a ton. 

Work 
foundry of the 
Ind. The 
of automobile castings. 

The Jackson Jackson, Mich., 
recently organized by R. P. and J. Van 
Walkenburg, has equipped a plant at 111 East 
Cortland 
grade brass and 

The Clifton 
Clifton 
$25,000 


commenced on the new 


Foundry Co., at Al- 


has been 
Auburn 
will consist 


bany, principal product 


Brass Foundry, 
Bauer 
high 


street, for the manufacture of 


aluminum castings. 
Machine & 


incorporated 


Co., 


with 


Forge Foundry 
Va, 


capital to 


Forge, has been 


engage in the manufacture 
Smith is 


and B 


of iron and brass castings. C. H. 


president, L. B. Smith vice president, 


C. Goodwin secretary and treasurer. 


New Construction. 

The Cleveland plant of the National Malle- 
Castings Co. will be enlarged by the 
of a 
annealing house. It 
132 x 556 feet. 

The Electrical 
J., has been 
$50,000, and 


of alloys 


able 
used 
story high, 


building to be as an 


will be 


erection new 


one 


Alloy 
incorporated 


Morristown, N. 


capital of 


Co., 
with a 
manufacture 
The 
New 


will engage in the 


used in electrical apparatus. 
incorporators include Frank S. 
York; Wilmot H. Kissam, West Orange, N. 
J., and Joseph E. Packer, Undercliff, N. Ji 
The Steel erect a 


pattern 


Reigert, 


Foundries will 


City, .IIL., 
feet in 


American 
shop at 

40 x 150 
of fireproof 


cost 1s $25,000. 


Granite two stories 


high and dimensions. It 


will be construction throughout, 


and the estimated 
Plans have Great 
Western Stove Co. for the erection of a 
foundry at 


at the 


been completed by the 


located 
Chock- 


Kas. to be 


of Ma n and 


Leavenworth, 
southwest corner 
taw 

The Standard Bronze & Brass Co. has estab 


lished a 184 West Broad 


streets. 


foundry at street, 


“THe FOUNDRY 


Columbus, O., and will engage 
facture of brass, bronze, copper 


in the manu- 
and aluminum 
castings. 

The LaMay Machine Works, Rochester, N. 
Y., has site of 15 acres, on 
which it will erect an extensive plant for the 
manufacture of The first 


erecting 


purchased a 
special machinery. 


group of buildings will include an 
shop, power house and a brass 
50 feet. 

The Republic Stove & Mfg. Co., Cleveland, 


will 


foundry, 30 x 


on East 
will be 


construction, 


addition to its 
The 
feet, of 


erect an plant 
Fortieth _ street. 
60 x 74 


stories high. 


new building 
brick two 
The new equipment will be pur- 
chased about the first of the year. 
The Standard Sanitary Mfg. Co., 
has erection of a 
The 
and will be 

The 


several 


Pittsburg, 
completed plans for the 
foundry at New 
will be 140 x 


constructed of 


new Brighton, Pa. 
180 feet 


concrete. 


building 


steel and new 


foundry will be equipped with cupo- 


las, molding machines and other appliances. 


The company has also arranged for the erect- 
ing of a connec- 


will be 


new enameling building in 
with its Louisville 
75 x 210 feet. 

The Marshall 
Marshall, Texas, 
plant, 30 x 70 

The 


will 


tion plant, which 
Car 
will 

feet. 

Stove 


Wheel & 


erect an 


Foundry Co., 
addition to its 
Frazier Co., Indianapolis, 


Ind., 
Ind., 


erect a new foundry at Anderson, 


$25,000. 
Va., 


ago, 


cost of 
Phoebus, 
months 
of concrete. 
feet, with a 

The 


housed in 


estimated 
Bros., 


burned 


at an 


Sayre whose plant 


was several will rebuild 
the same 
45 x 190 
x 24 feet. 
will be 
The 
broken 
its new plant. 
brick 
long, of 
104 feet 
90 feet wide. 
will be 60 x 


The foundry will be 
lean-to on one side 19 


machine and pattern shops 


separate structures. 

Malleable & Mfg. Co. has 
South Wis., for 
The main foundry will be of 
444 
be 80 feet 
and 80 


Badger 
ground at Milwaukee, 
steel 
which 260 feet will 
will be 109 feet 
The machine and pattern 
200 feet. Other buildings 
will include supply. sheds, 120 x 24 feet, pat- 
vault, 20 x 50 feet, 200 
feet. 


American 


concrete, and construction, 
feet 

wide, 
feet, 


shops 


wide, 


tern 
x 60 

The District Steam Co. 
menced rebuilding its plant at 


and warehouse 
has com- 
Tonawanda, N. 
fire about a 
will be of 
and will 
100 x 143 feet, machine 
other structures. 


Y., which was 
The 


concrete 


destroyed by 


month ago. buildings rein- 


forced construction, include 


a foundry shop and 
several 
The 


coma, 


Gawley Foundry Ta- 
Wash., ma- 
chine shop and foundry on the east side of 
the city The building will be 50 
x 322 


& Machine Co., 
began the erection of a 
waterway. 
feet. 

The Union Malleable Iron Co., Moline, IIL, 
is adding another air 
pleted the 


furnace and when com- 


melting equipment will be in- 


creased to furnaces, 

Steel Co., New 
contract for an 
feet, 
building 


seven 


The Tropenas Castle, 


Del., 


has awarded the additional 


building 90 x 180 which is the same 


size as the recently completed. 
required for 


been 


Specifications for the machinery 


the new structure have not yet com- 


pleted. 

The Tool Rock 
Ill., a one-story foundry 
chine shop 80 x 160 feet. E. C. 
is secretary general 


Rock 


will 


Island 
erect 


Co P Island, 
and ma- 
Bettendorf 
and Manager of the 
company. 

The Mesta 


building a 


Machine’ Co., 
foundry 300 

purchased 

this addition. 


Pittsburg, is 
feet long 


considerable  equip- 


new and 
has_ recently 


ment for 


December, 1908 


The Manitowoc Aluminum Foundry Co, 
Manitowoc, Wis., is erecting an addition 
its plant 100 x 200 feet, two stories high, 
which will be used 
a core and machine shop. This concern al 
recently purchased a lot 80 x 165 feet sou 
of its plant upon which another building w 
be erected early next year. 

The Malleable Iron Co., 
sylvania concern, conferred with members 
the Everett, Wash., commer 
with a view of securing a site for the er 
that pla 


fireproof construction, 


Amherst a Per 


chamber of 
foundry at 


tion of a malleable 
The proposed plant is to employ 100 men. 


The Quinn Wire & Iron Works, Ser: 
ton, Ia., will remove its plant to Boone, | 
The new foundry will be 48 x 90 feet and 
the machine shop 132 x 144 feet. 


The Advance Stove Works, Evansville, Ind 


will erect an addition to its foundry at Read 
and Indiana streets. 


The Pitts-Thompson Foundry Co., Dubuque, 
Iowa, is having plans prepared for the erec 
tion of a new plant which will have a much 
larger capacity than the present foundry. 

being made to the 
the National Malleable 
These improvements include two 


250 feet, and the other 


additions are 
Pa., 
Castings Co. 
buildings, one 72 x 
40 x 425 feet. 

The 


Large 


Sharon, plant of 


American Car & 
erect a foundry at St. Louis 
mate cost of $90,000. The 
will be 134 x 364 feet and 
will be 36 x 95 feet. 

The ‘Rockmart 
mart, Ga., has 
erection of a stove plant at Ft. Worth, Texas 
L. Kimball is manager of the com 
pany. 

The plant of the 
Peoria, IIl., 
be rebuilt. 
212 feet. 

At a meeting of the Columbus Mach. & 
Foundry Co., Miss., it was decided 
to rebuild the plant which was badly damaged 
in October. 


Foundry Co. will 
at an approxi- 
main building 


the core shop 


Stove & Foundry Co., Rock 
completed plans for the 
general 
Peoria Foundry Co., 
destroyed by fire will 
foundry will be 100 x 


recently 
The new 


Columbus, 
by fire early 


The 


Philadelphia, 


& Machine Co. 
of exten: 


Foundry 
make a number 
its plant at Kutz- 


Kutztown 
will 
improvements to 
town, Pa. The 
has not been definitely decided upon. 

The Falk Co., 
steel castings, 
tion to its 

The Central Iron & Coal Co., 37 Wall street, 
New York City, under 
large cast iron pipe foundry at 
loosa Co., Ala., 
blast 


sions and 


nature of these extensions 


manufacturer of 
large addi- 


Milwaukee, 


will erect another 


foundry. 
has construction 4 
Holt, Tusca- 
where this concern now oper: 
ates a furnace. 

A new foundry will be built at Wellington, 
Kas., by M. K. Weigel, of the E. Killing’s 
Molding Machine Works, Davenport,  lowa. 
Mr. Weigel that catalogs prices 
for foundry 
at Wellington, 

The York Mfg. 


the construction 


requests and 


equipment be sent in his care 
after Jan. 1. 
York, 


Co., 
of a large 


Pa., has 
malleable 
foundry. 
The Royal 
ufacturer of 


Co., Cleveland, 1 


brass 


Mfg. 


plumbers’ 


Brass 
goods, has 
creased its capital from $10,000 to $25,000 to 
funds for the of a new 
Equipment 
be purchase 


provide erection 


plant, including a brass foundry. 


for this extension will shortly 

The Allyne 
a one story addition to its 
x 60 feet 


Brass Foundry Co. will erect 
Detroit plant, 40 


in dimensions, 





